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This low frequency oscillator 
costs only 


£0) 


(Bench stands 1 gn. extra) 


This reasonably-priced low frequency 

oscillator is extensively used in the aircraft industry 

and elsewhere as a convenient source of signals down to 
1.15 ¢.p.s. for the testing and calibration of vibration 
recorders, servo systems etc. It is also widely used in 
medical research and clinical work for the calibration of 
biological amplifiers and recorders, and low frequency 


wave analysers. 


Brief Specification: 


FREQUENCY 
TYPE RANGE OUTPUT CONSTRUCTION 


Resistance capacit 5 p.s. to 5,500 Sine wave 50 vit { x Standard 19 rach 
with automatic am peak to peak f mounting but also 
plitude control eflec pull with bu uitable for bench us 
tive over the whole attenuator Bench stands available 
frequency range 


NOTES. An incremental switch is fitted. Provision is made for mixing other signals with the output. a 


Immediate delivery trom 


EDISWAN 


RADIO DIVISION * THE EDISON SWAN ELECTRIC COMPANY LIMITED 


Member of the A.EJ, Group of Companies 


155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660. Telegrams: Ediswan, Wescent, London 
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Produced in response to a demand for a 
high sensitivity version of the world-famous 
Universal AvoMeter, this model incorporates 
the traditional design features of its pre- 
decessors, so highly valued for simplicity 
of operation and compact portability. 

It has a sensitivity of 20,000 ohms per volt 
on all D.C. voltage ranges and 1,000 ohms 
per volt on A.C. ranges from 110 V. 
upwards. A decibel scale is provided for 
audio frequency tests. In addition, a press 
button has been incorporated which reverses £23 : 10s. 
the direction of current through the moving 
coil, and thus obviates the inconvenience of 
changing over test leads when the current 
lirection reverses. It also simplifies the 
testing of potentials, both positive and nega- 


tive. about a c ; For your Valve Characteristic 
ive, about a common reference point. A pan > omy 


Size Bh” x 74° « 44 
Weight 6415s. (including leads) 


wide range of resistance measurements can 
be made using internal batteries, separate pon fb. AA A A 
zero adjustment being provided for each pode ph ng ntede famy mf = 
range “Ave” Vaiwe T 


It is of importance to note that this model 

availabie from the Company at 16 - 
incorporates the “AVO”’ automatic cut-out for post free. . 
protection against inadvertent overloads. 


D.c. VOLTAGE 0O.C. CURRENT A.C. VOLTAGE A.C. CURRENT RESISTANCE 
} S0uA 2.5V. 100mA 


2.5V First indication 0.51) 


Moximum indication OMA 
0—?2,0000) (using 
0—200,0000 < internal 
0— 20M) \ batteries 
using 
0—200M(Q) ( external 
barteries 


THE AUTOMATIC COIL WINDER & ELECTRICA VIPMENT CO. LTD. 
WINDER HOUSE * BDOUGLAS STAEET * tOnDOnw Sw.i (4 phone Victoria 3404-9 sa 
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AUTOMATIC 
FREQUENCY 
MONITOR @o mew) 


wet 


RARAAARA 


- 


Designed for the measurement of 
any frequency in the range 10 c;: 
to 20 Mc/s with a basic accuracy 


of 1 part in 10° + 0O.1, 1.0, or 


10 c/s. Higher accuracies availabl: 

if required. The unknown frequenc 

determined by counting the number of cycle: 

that pass through a ‘gate’ open for a selectable time interval of 0.1, 1.0, 
or 10 seconds. The result is presented on eight panel 

mounted meters each scaled 0 to 9 and is in decimal notation. Full 


information available on request 


A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD - LONDON: SE26 


Telephone HITher Green 4600 


SALES AND FP. C. Robinson & Partners Lid. Hawnt & Cco., Ltd., Atkins, Robertson & Whiteford Ltd. 
h . 3 89 Moor St. Birmingham, 4 100 Torrisdale Street, Glasgow, 5.2 
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FOR AIR, LAND AND SEA U.H.F. STATIONS 


QV1-150A Fo 
TETRODE 


The new Mullard QV1-150A is an external anode ductance to capacitance particularly suit this new 
tetrode of exceptionally small dimensions, com- tetrode for wide-band applications. 

pletely interchangeable with the popular American The modifiedloctal base of the QV1-150A isso arranged 
tX-150A. It is forced-air cooled and will operate that, when equipped with its special socket, forced- 
with excellent efficiency and power gain at frequen- air cooling is facilitated and coaxial or linear 
cies as high as 500 Me/s. circuits may be used, Excellent circuit separation 
Although the maximum d.c. anode voltage is is achieved at U.H.F. by a dise-seal screen-grid 
1.25kV, the performance of the QV1-150A is little connection located between anode and base which 
reduced at half this figure and recommends it is by-passed to cathode by a capacitor built into 
for both fixed and high power mobile transmitting the socket. 

equipments. Further information on this and a wide range of 
High permissible anode dissipation, high current other transmitting valves may be readily obtained 
density and very favourable ratio of mutual con- from the address below. 


T HEATER LIMITING VALUES BASE 
T | Va (kV | f(M 
ypical Applications a(kV) | Pload (W) f(Mc/s) Vh 6.0V ah tae 1.25 kV Ber 
R.F. POWER AMPLIFIER th 2.6A e max. 150 x 
Class “B” (Television Service) | 1.25 | 26 g2max, 400 


pg2 max. ee 
Class “C" Telegraphy and F.M. | { 1.25 165 f max 500 Me/r 


Telephony | 1 1.25 500 
Class “C”” Anode Modulated 1.0 165 


A.F. POWER AMPLIFIER AND | ar 
MODULATOR (two valves) 
Class “ABI” : 

Class “AB2” fF. ullard 


TO., COMMUNICATIONS & INDUSTRIAL VALVE DEPT. CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 


MVT ioe 
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USEFUL 
ueuT 


N Ediswan Mazda aluminized pic- 
ture tube gives a picture 60% WITHOUT ALUMINIZING 

brighter and more contrasty than is Without aluminizing, tubes waste half 

possible with an ordinary tube. their light (see diagram above). To 


counteract this the brilliance must be 


In addition, Ediswan aluminizing increased and the tube life is shortened. 


protects the screen from ion burn and, 
with the new Ediswan ion trap tetrode screen & 
gun to protect the cathode, tube life 


is increased, > 
Ediswan production methods, which 60% mone 


LiGuT 
include the special in-line vacuumiz- Wem eon BACKING 


ing system, ensure a higher, more 
uniform standard of lasting efficiency. WITH EDISWAN ALUMINIZING 
For complete satisfaction demonstrate Ediswan aluminized tubes have a mirror 
and recommend Ediswan Mazda backing to the screen, All the light is 


aluminized picture tubes. thus thrown forwards giving brighter, 
clearer pictures and extra life. 


EDISWAN —.....- 


MAZDA 6 fully equipped cathode ray tube servi-e 
depots provide better, quicker tube testi 
ALUMINIZED CATHODE RAY TUBES Puld 4 cree = enon 


should the need arise. Stocks of tubes are 

THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only 

155 Charing Cross Road, London, W.C.2 and Branches Ediswan give such complete backing to 
Member of the A.E.1. Group of Companies. the Trade. 


WirELEss Wor_p 


VIBRATORS ° VIBRAPOWER: UNITS 
LF. AF. & MAINS TRANSFORMERS 
COILS & CERAMIC SWITCHES 


WRIGHT & WEATIRE LTD 


131 SLOANE STREET ’ LONDON : Swi . Telephone SLOane 2214/5 
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TRANSFORMER 
PROBLEMS 
WE HAVE SOLVED 


ULTRA SARAH is a complete system 
providing means whereby the location of 
wrecked personnel may be achieved with speed 
and certainty. Its use of powerful radio signals 
permits economical search from both the surface 
of the sea and the air. The system provides 
positive location of any number of persons even 
in conditions of total darkness or fog. 


To match the miniature technique which 
Ultra designers adopted for SARAH, this 
compact Leocast Transformer was specially 
‘tailored’ by Gresham engineers, who virtually 
succeeded in ‘ getting a quart into a pint pot’ 
retaining, of course, all the reliability which is 


. 
To Every Transformer Problem inherent in Gresham Transformers. 


There is a GRESHAM Answer 


‘ 


GRESHAM 


HANWORTH 


BRITAIN’S LARGEST INDEPENDENT TRANSFORMER MAKERS 
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Build this 
HIGH 
QUALITY 


LOW COST 
AMPLIFIER 


*% Circuit designed by 
Mullard research engineers. 


f Here’s an entirely new amplifier circuit which brings 
* Specified components 


BS from most high quality sound reproduction within the reach of 
radio dealers. thousands more enthusiasts. It has been designed 
by Mullard research engineers with 
special regard for easy construction 
and low cost. Full details of the circuit are included in the 2s. 6d. book 


which is obtainable from radio dealers, or direct from Mullard Ltd. 


Valve Sales Department—2s. 10d. post free. Get your copy now. 


EASY TO BUILD GOOD TRANSIENT LOW OUTPUT LOW HUM 
AT LOW COST RESPONSE RESISTANCE AND NOISE 


_—- ———— a seal 


NEGLIGIBLE DESIGNED ROUND 

DISTORTION AT FIVE MULLARD MASTER VALVES 
ALL OUTPUT EF86 ECC83 2x ELS4 

GZ30 or EZ80 | AUDIBLE RANGE : 


(Mullard, 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 


Mvm3088 
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Goodmans 
voor single HIGH FIDELITY UNITS 


Designed to provide smooth, undistorted coverage 
of the audio spectrum without assistance from 
auxiliary units. 


AXIOM 12-in. Twin Cone 30-15,000 c.p.s. 20 watts. 
22 MkII The ideal high power High Fidelity Reproducer, with 


outstanding performance at all frequencies, 


£14.14.0 


AXIOM 12-in. Twin Cone 30-15,000 c.p.s. 15 watts. 
The High Fidelity Reproducer for higher power 
ISO Mk.II domestic High Fidelity installations. 


£10.5.6 


AXIOM 8-in. Single Cone 40-15,000 <c.p.s. 7 watts. 
102 Wide range High Fidelity reproduction combined with 
low apace requirements, 
£7.10.0 
(Plus P.T. £2.8.2) 


AXIOM 8-in. Single Cone 40-15,000 c.p.s. 5 watts. 
Te) Full frequency coverage for the smaller domestic 
: High Fidelity installations. 


£5.0.0 
(Pius P.T. £.1,12.1) 


GOODMANS INDUSTRIES LTD. - AXIOM WORKS - WEMBLEY - MIDDX. 


in example of the twin unit system 
was recently demonstrated by us at 
the Radio Show. It received such 
praise that we have made public 
full details of the system. We shall 
be pleased to forward full details 


on application. 


Post COUPON NOW For iierature 


Wrmretess Worip 


an inexpensive 


CROSSOVER SYSTEM 


30 ¢.p.s.—15,000 c.p.s. 


8-in. AXIOM 101 


£5.0.0 
Plus P.T. £1. 12. | Treble 


12-in. AUDIOM 60 
(Bass) 15 watts 
£8.12.6 


4.50 mH Choke Type “1005” 
PRICE 37)- pair. 


A A AS AT AT 

TO 
| GOODMANS INDUSTRIES LTD. 
AXIOM WORKS, WEMBLEY, mM OOx 


' am interested in : 


on High Fidelity Systems andor Units, 
Bass Refiex Chambers, etc. 


Wwwitss Please write im block capitals 
5 Se NET NN NNN 


G , Le 
by Afypoin tment to lhe Professional Enginess 


ey 
e — 


PAINTON WINKLER 
SWITCH 


VOLTAGE RATING: 250 volts 
(maximum). 


CURRENT RATING : 0.5 amp. (maximum) 


A.C. / D.C 


Switching up to 29 positions (single-pole) per bank, 
or up to 30 positions per bank for 360° rotation. 
Painton Winkler Switches can be supplied for 
either *Make-before-Break' or ‘Break-before- 
Make’ operation. 

Each switch has an adjustable stop device, by 
which the switch carn be set to the number of 
positions required. 

SINGLE, DOUBLE, THREE-POLE or FOUR-POL.E. 
1-6 BANKS OPERATED FROM A COMMON SHAFT. 
The distinctive Painton knob type K2I, with the 
‘adjustable skirt’ feature has been specially 
designed to operate Painton Winkler Switches. 


AVERAGE CONTACT RESISTANCE : BETTER 


THAN 0.004 OHMS. 


PAINTON 


0+ Champton Ong lund 
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The white pointer can easily be 
lined up with dial markings 

The friction-plate can be loosened 
by two screws, allowing the 

skirt of the knob to rotate 


JANUARY, 1955 


* Break-before-Make ' or 
* Make-before-Break ' 


operatior 


The * direct-link ' wiper provides 
a‘low capacity and inductance 
connection between the individual 
contact studs and the collector 
ring, and because the wiper is 
freely pivoted a constant and 
even contact pressure is obtained. 


The contact studs are moulded 
into the nylon-filled phenolic 
resin panel, and though normally 
Silver-plated,can be specially 
Rhodium-plated if required. The 
rigid stems of the contact studs 
are tinned to facilitate soldering 
connections 


Ps 
»\Sa 
AX: 
x \ 
=f /§ Y* /é 
<9 /0/1 --/ 
= /0 WE, 
<q |0 ie: 
OTS 


The number of operating 
positions can be altered, Two 
stop plates can be adjusted by 

looser ing a friction-plate 

clamped by two screws 


_ 
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PYE ERICSSON 


SEVEN CHANNEL 


VHF FM RADIO TELEPHONE SYSTEM 


This 7-channel Radio Link System has been designed 
for economy both in initial cost and maintenance 
demands. 

This has been achieved without sacrifice of essential 
facilities or relaxation of performance standards. Both 
Radio and Carrier equipment for the 7-channel ter- 
minal is housed in a single 6-foot cabinet as illustrated. 
The equipment is fully tropicalized and suitable for 
continuous unattended operation in all parts of 


the world. 


/ 


WV VAY VV 


ABBREVIATED SPECIFICATION 

Radio Frequency Range 60—216 me/s 

Transmitter output Power 10 watts, or with Am- 
plifier unit—s50 watts 

Baseband 7 Channels 0.3-—-23.4 ke/s 

Maximum Deviation 50 kc/s 

Receiver Bandwidth 6 db down at + 120 ke/s 


oe oe 


CAMBRIDGE | ENGLAND 


° 


Pye New Zealand Ltd 
Auckland C.l., New Zealand 


Pye Radio & Television (Pry.) Led 
Johannesburg 
South Africa 


PYE LIMITED - + CAMBRIDGE... ENGLAND 


Pye Canada Led. Pye-Electronic Pry., Led Pye Ireland, Led 
Ajax, Canada Melbourne, Australia Dublin, Eire 


Pye Limited Pye Limited Pye Limited . 
Plaza de Necaxa 7 Tucuman 829 Sth Avenue Buildin 
Mexico 5 Buenos Aires 200, Sth Avenue, New York 
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(— —=RELAYS= 


AMERICAN 
RELAYS 
FOR 
OFFSHORE 
CONTRACTS 


We are already tooled to manufacture 

many types of these relays, and through 

our association with the Guardian 

Electric Manufacturing Company of 

Chicago, we have access to full inform- 
ation on other types. 


ENQUIRIES ARE INVITED. 


TELEPHONE: NEWMARKET 3181-2-3 TELEGRAMS: MAGNETIC, NEWMARKET 


1G 


p) MAGNETIC DEVICES LTD 


> 
C1) EXNINC ROAD, NEWMARKET 


1; 
“Cig ue 
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RECTIFIERS & THYRATRONS 


POWER RECTIFIERS 


Max Dimensions 
in mim Filament Peak Mean 3 Phase F.W. Output British 
Anode Anode Services American 
Length Dia Vole Amps Current Current O.C. Volu Rect. Cur't Number Equivalent 


133 | , ’ 15,000 5.50) CV 1628 
a2 | 5 , 0 ) | 10,000 
194 , | 21,000 CY 2673 
” 15,000 cv $32 
133 


ai 


S888 | 88 


cv 


Cv 1635 


S-«s 


cv 2518 


Filament Voltage in phase with anode current 
Filament Voleage 60° | 20° out of phase with anode current 
AFH.220 is grid controlled with positive characteristics 


THYRATRONS 


Max Dimensions | | 
in mim Filament | Peak American 
-- > Power | Equivalent 
Length Dia. Currer Level («) i 


APK.212 4 Cl | 
AFxX.203 | ' i 040 | 


Px.215 6, , | 
Px.219 . 6. ' | 25 
*x.225 8 . | i 
PX.227 3, | | 


ie 
Note (a) Product of Peak forward Voltage, Peak current and pulse repetition frequency. 


ENGLISH ELECTRIC VALVE COMPANY LIMITED WATERHOUSE LANE + CHELMSFORD - ESSEX 
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Super< pc 


SOLDERING IRON 


“ANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 


% Heats up from cold in 6 seconds y a light thumb 
pressure on the switch ring 


% When not in use, current is automatically switched 
off—thus greatly reducing wear of copper bit 
Electricity consumption is correspondingly reduced. 


It is 10° long, weighs 34 oz ran be used on 2°5 to 
6-3-volt supply. 4-volt transformer normally supplied. 


More powerful than conventional 150-watt irons and 
equally suitable for light wiring work or heavy 
soldering on chassi: 

Simple to operate, ideal for precision work. Requires 


minimum maintenance at negligible cost. Shows low- 
est Operating cost ov: I 


Can be used f 
Itis by far the mos 


iron ever de 
work. 


| 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal stand-by soldering tool. 


The Superspeed soldering iron is available WOW 


LIST PRICES 


Subject to trade discounts 


Write for full particulars, including guarantee terms 

and free trial facilities, to the sole concessionaires in 
" ee Supers 4 

os ay Seibisien es 

ENTHOVEN SOLDERS LIMITED Veenstermer Ghodiens® 


(Industrial Equipment Division), 89 Upper Thames St., pete ae 
London, E.C.4. Telephone: MANsion House 4533 ee 


JANUARY, 1955 WrreLess Wor.p 15 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone: LARkswood 4366/7 /8 


1005003. 


DIRECTLY 
CALIBRATED 


The Advance D1 Signal Generator has long 
been recognised as supreme in its 


sphere for accuracy, ease of operation and 


reliability. Now comes the D1/D—an 
up-to-the-minute successor—possessing all 


those proven qualities, but plus the 


if ®) r 
CALIBRATED. Whilst the range of the | AVA an 


i i 
advantage of being DIRECTLY . mae 
} 4 S 


D1/D (10 to 300 Me/s) is only slightly 

less than che original D1, its characteristics, 
given below, prove the “‘ D”’ series to 

be the finest V.H.F. instruments 


available in their price class. 


@ Frequency range 10 to 300 Mc/s 


@ Directly calibrated with an accuracy of 
plus minus 1% @ Sine wave modula- 

tion 30%, at 1,000 c/s @ Square wave 
modulation approx. 50/50 at 1,000 c/s 
@ Max. attenuation error at 300 Mc's 


Zoom MODEL DI/D 


@ Light weight, only 34 Ibs. 


Full technica! details Net Price 


available in Leaflet W26 in U.K. £97 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone: LARkswood 4366/7/8 
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lé 
e 
A i Ol] tstandi n (y Justly acclaimed as Britain’s finest 
) | : = post-war communication receiver 
the BRT 400 D is in widespread use 
yy V6 vara' by Military, Post and Telegraph and 
y C ] | ( ‘| a pu [pos ( ) Broadcasting authorities throughout 


the world. 


4 & ; a? 
COWMMUNICATLON —— wie vie se or tts 


BRT 400 D is equally suitable for 


vey 7 TAN both narrow-band telegraphy and 
ik { : 1 \ ( | wide-band telephony reception— 
with a very high standard of 
reliability. 
It is available in either cabinet or 
rack mounting form, with a 500 kc/s 
crystal calibration unit as an op- 
tional extra. Normal operation is 
from an A.C, mains supply: an 
auxiliary power unit is available for 


12 volt battery operation. 


BRT 400D 


pag ! HNQULSSRNNATNE A (bseQUesanrttanyy va I HAAQOOOAQNARUNOPYAANRBDLLJASANCULLSLAS0O0U4OCNODEELA EQ UEUL 
SHORT SPECIFICATION 
BAND COVERAGI | OVERALL FIDELITY 
0,150—-0.385 Mc/s): ¢ hand | Less than 2 db down at 50 c/s 
0.410 30.0 Me/s } in © Dands Less than 6 db down at §,500 c/s 
SENSITIVITY A.G.C. CHARACTERISTICS 
Better than 1.0 »V for 1.5 watts output, over the whole 


asad Output constant within 3 db for 100 db change in 
| signal input 


SIGNAL|NOISE RATIO aa | 
Standard input for 20 db :— OUTPUT CIRCUITS 
1.3-~30.0 Mc/s ; oe At 2.4 or 15 ohms ie : 2.5 watts 
0.1§0—1.3 Mc/s es a | At 120 ohms es 0.05 watts 
j At 600 ohms : os 0.2 watts 
SELECTIVITY 


Six switched bandwidths :-— | POWER SUPPLY 


0.5 ke/s 1.0 kc/s 2.0 ke/s 95-130 and 195—250 volts, 40/80 c/s. Also from 
5.5 ke/s 9.0 ke/s 13.0 ke/s 12 volt battery, using BRT 401 auxillary power unit. 


For the full specification please send for a copy of publication BC2084 


THE GENERAL ELECTRIC CO. LTDO., MAGNET HOUSE, KINGSWAY, LONDON, W.c.2 


, /00/0/ | 
NOT JOG 100/0/ 


i100); 
ee 92// 


i =f Fe 
. i 
at 


Because 
YOU CAN COUNT ON 


HIVAC 


_ COLD 
ATHODE 
TUBES 


In addition to cold cathode diodes and triodes for decimal 
or cars: counting, storing, gating, switching, etc., 
« products include subminiature, miniature and midget 
ves, neon indicator lamps, specialised filamentary 


WVAC iisacti 


THE SCIENTIFIC 
VALVE TELEPHON ‘yy 


ONDON and LIVERPOOK, 


—, STONEFIELD vet: VICTORIA ROAD, SOUTH RUISLIP : 
— IDOLESEX, ENGLAND 
one Ruislip 3366 Cadles: Hivac, Ruisti p 


a 
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MODERN 
technical books 


RS RRR 


A complete list of Radio and Television books published for “ Wireless 
World” will be sent free on application to the address below. 


RADIO LABORATORY HANDBOOK 


By M. G. Scroggie, B.Sc., M.1.E.£. This well-known practical work describing laboratory 
equipment and methods of operation nas now been entirely re-written and greatly enlarged 
Among the subjects considered are layout and furnishing of premises, methods of measure- 
ment, sources of power and signals, indicators and other instruments and circuit and 
signal measurements. There is a comprehensive reference section, and the text is supple- 
mented by many photographs, diagrams, graphs and tables. Sixth Edition. 


25s. net. By post 26s. 3d. 


WIRELESS SERVICING MANUAL 


By W. T. Cocking, M.1.£.£. A reliable guide to which both amateur and professional 
can turn for reference. Essential testing apparatus and logical methods are described and 
the process of deducing and remedying defects explained. Apart from domestic sets, 
short-wave receivers and converters are covered, and a special chapter is devoted to ser- 
vicing with the cathode ray oscilloscope. Eighth Edition. 


12s. 6d. net. By post 12s. 11d. 


SHORT WAVE RADIO AND THE IONOSPHERE 


By T. W. Bennington (Engineering Division, B.B.C. Shows how existing ionospheric 
data can be applied to everyday problems of short-wave transmission and reception. 
A new edition of the work, first published six years ago under the title Radio Waves and 
the Ionosphere, this is to all intents and purposes an entirely new book. It has been com- 
pletely re-written, re-set in a new type, and 56 new illustrations have been added. 
8fin Shin. 138 pp. 61 illustrations. Second Edition 


10s. 6d. net. By post 10s. 10d. 
ADVANCED THEORY OF WAVEGUIDES 


By L. Lewin. Sets out the various methods that have been found successful in treating 
waveguide problems—the author selecting for discussion a number of topics as repre- 
sentative of the field in which the centimetre-wave engineer is now engaged. Many of 
these examples are concerned with the rectangular waveguide, but the reader will be 
able to apply the general principle to most of the cases encountered in practice 


30s. net. By post 30s. 7d. 


Obtainable from booksellers or direct from the publishers at the address below 
Remittances from overseas should be made by Money Order or Bank Draft in 
sterling on London out of a registered account 


ASSOCIATED 


TECHNICAL BOOKS 


ILIFFE & SONS LTD DORSET HOUSE, STAMFORD STREET, LONDON. S.E.1., ENGLAND 
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WINDER HOUSE + DOUGLAS STREET ~- LONDON sw.1 ~/elephone: VICtoria 3404—9 
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4, 


reliable radio com 


nunical ion 


The G.E.C,. BRT400D has been justly acclaimed as Britain's finest 


Communication Receiver and is in wide-spread use by Military, Post 
anyW ere & Telegraph and Broadcasting authorities throughout the world. 
2 


Not the least of its qualities is its outstanding record of reliable opera- 
tion under the most extreme climatic conditions. Combining first-class 
performance with a wide range of facilities, it is available in cither 


cabinet or rack mounting form with a 500 k/c. crystal calibrator unit 


as an optional extra. Normal operation is from an A.C. Mains supply; 
wor an auxiliary power supply unit is available for 12 volt battery operation. 
8 For the full specification of this receiver please send for a copy of 

publication BC 2084 


SE.C RADIO COMMUNICATION EQUIPMENT 


THE GENERAL ELECTRIC CO LTO MAGNET HOUSE KINGSWAY LONDON W.C.2 
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POST THE COUPON TODAY 
=~ FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 
TRAINING FOR OVER 
150 CAREERS AND HOBBIES 


THE ADVANTAGES OF E.M.1. TRAINING 


% The teaching methods are planned to meet 
modern industrial requirements. 


% We offer training in all subjects which provide 
lucrative jobs or interesting hobbies. 


% The student is taken carefully and thoroughly 
through his chosen subject. 


t& A tutor is personally allotted by name to ensure 
private and individual tuition. 


%& Free advice covering all aspects of training Is given 
to students before and after enrolment with us. 


NEW. 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 


LEARN THE PRACTICAL WAY 
— COURSES WITH EQUIPMENT 


With many courses we supply actual equip- 
ment thus combining theory and practice 
in the educational sequence, 
The equipment, specially prepared and 
designed, remains your property. Courses 
Radio, Television, Electronics, 
Draughtsmanship, Carpentry, Photography 
and Commercial Art, 

Amateur S.W. Radio, 

Electricity, Languages, 


correct 


include 


Mechanics, etc. 


Equipment supplied upon enrolment and 
remains your property. 


L 


INSTITUTES 


THE ONLY POSTAL COLLEGE WHICH 
1S PART OF A WORLD-WIDE 
INDUSTRIAL ORGANISATION 


Accountancy 
Advertising 


Civil Engineering 

Commercial Subjects 

Commercial Art & 
Drawing 


Customs & 

Excise Officer 
Draughtsmanship 
Dressmaking 
Economics 
Electrical 

Engineering 
Electronics 
Fashion Drawing 
Heating & 

Ventilating 

Engineering 
industrial 

Administration 
Journalism 
Langoages 
Marine 

Engineering 
Mathematics 


M.C.A. Licences 
Mechanical 
Engineering 
Motor Engineering 
Photography 
P.M.6, Licences 
Police 
Production 
Engineering 
Public Speaking 
Radar 
Radio & Television 
Servicing 
Radio Engineering 
Refrigeration 
Retail Shop 
Management 
Salesmanship 
Sanitation 


Secretaryship 
Shorthand & 
Typing 
Sound Recording 
Structural 
Engineering 
Tele- 
communications 
Television 
Time & Motion 
Study 
Tracing 
Welding 
Writing 
Workshop Practice 
Works 
Managemen! 
and many others. 


Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1.Mech.E., 
L1.0,B., ACCA, AC.1S., AMLBritLRE, A-MALLA, City & Guilds Examinations, 8.5.A 


Certificates, etc. 


Courses from 15/- per month 


POST 


NAME 


ADDRESS 


L 


THIS COUPON 


SUBJECT(S) OF INTEREST 


Please send without obligation your FREE book. 


E.M.1. INSTITUTES Dept. 127%, 
Grove Park Road, London, W.4. 
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THORN CONTRIBUTIONS TO 


space & weight savings 


IN EQUIPMENT DESIGN 


The need for saving space and weight in modern 
electronic and panel control equipment is an 
ever present problem. The Atlas Midget panel 
bulb was designed with these difficulties part- 
icularly in mind. Tiny in size, simply and 
robustly constructed, its success is confirmed 
by typeapproval fromthe R.A.E., Farnborough, 
and 8.R.D.E., Christchurch. 

The development of the Atlas Midget panel 
bulb made possible the production of the Thorn 
Miniature Sealed Panel Lampholder, which 

‘B snsisaslll tas i has been developed specifically for the Armed 


N B B Services. It is available with dimmer or in- 
ATLAS MIDGET PA EL BUL Overall dicator cap, and will withstand conditions of 
length: 14.6mm. Bulb diameter: 6.8 mm. Rating: 28v., : : 

1 watt, 0.04 amp. Also availiable in 12v., 6v. R.A.E. and constant vibration and shock. 

8.R.D E. type approval. Flanged cap and singls centre Brief details are given below, but further 


contact for easy replacement enquiries are invited. 


THORN MINIATURE SEALED PANEL 
LAMP HOLDERS Overall length including 


contacts: 1.43 ins. Dia.: .75°. Weights: with Indicator 
Cap 0.276 ozs., with Dimmer Cap 0.644 ozs. Conform 
to Radio Components Specs. (Prov.) 201, Humidity 
Class. H.1. Temperature category 40/100 (~40°C. to 
+ 100°C.). Pressure seaied to 20 lbs./square inch. 

Completely weatherproof and will withstand con 
ditions of constant vibration and shock. Rota- 
tion of the dimmer ‘cap controls the light output 
from bright to dim by means of an internal metal 
shutter. Developed originally for A.F.V.’s, Thorn 
Miniature Sealed Lampholders have many other 
obvious applications. 

The holders are insulated from the panel which 
can vary from ,\y to }’ thick. Thicker panels may 
be counterbored. Single hole mounting facilitates 
fitting. Rotation is prevented by flats on the body. 
The lamp can be replaced without breaking seals, 
DIMMER TYPE INDICATOR TYPE by unscrewing cap. 


THORN ELECTRICAL INDUSTRIES LTD 


AIRCRAFT COMPONENTS DIVISION, 105-109 JUDD STREET, LONDON, W.0.1 
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Cast in 


ARALDITE 


For moulding, potting or sealing purposes, no resin can compare with ‘Araldite’, 
Added to remarkable electrical and mechanical qualities, it offers outstanding 
adhesion to metals, while shrinkage in setting is exceptionally low. ‘Araldite’ resists 
high temperatures, humidity and corrosive agents and fulfils the Services specifi- 
cation for sealing and potting electrical equipment. 
Our illustrations are of three components from Pantak Ltd., Slough, makers of 
Cable Sucket X-ray equipment. Such mouldings must combine high mechanical strength with 
brass insert the capacity to withstand high voltages. They exemplify the versatility of ‘Araldite’ 
epoxy resins. 


These are the new Epoxies! 
‘Araldite’ (regd.) epoxy resins are obt ble in the following forms :— 


@Hot and cold setting adhesives for metals and most other materials 


im common use. 


@Casting Resins for the electrical, mechanical and chemical engineering 
industries. 


@Surface Coating Resins for the paint industry and for the protection 
of metal surfaces. 


Full details will be sent gladly on request. 


Araldite Cpox\ Casliipr 


Aero Research Limited 


DUXFORD, CAMBRIDGE. Telephone: Sawston 187. A Ciba Company 


@ rs408 


Januany, 1Y>°: 
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PLUG REF. 736022 


This cable mounting elbow connector is the 


latest addition to our well-known range of 


plugs and sockets complying with R.C.S. 322. 


For full details please write. 


(ot Vi eee ee a 


POWER CONTROLS 


ct mMiTF ee oO 
PHONE: NFW 3181/2/3 


F¥YNING RD. NEWMARKET 
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BE READY 


FOR TOMORROW 
— Tony / 


WITH THESE TWO WHEW 
COSSOR INSTRUMENTS 


Telecheck and Marker Generator 
for Bands I and Ill 


COSSOR 
Model 1322 


Model 1322 used in conjunction with a cathode ray alignment oscillator is set to the video carrier to which the 


oscillograph — provides equipment for the display, measure- receiver is tuned and the sweep (either 1 Mc/s. or 10 Mc/s.) 


ment and correct adjustment of RF and IF response curves of 
television receivers. This entirely new instrument comprises a 
wept oscillator covering the Television BANDS I and Ill 
5-75 Mc/s. and 155-255 Me/s.) and a frequency marker 
oscillator so that precise calibration of the oscillograph display 
may be made; accuracy of the frequency of the marker pips 


is automatically derived from the time base voltage of the 
display oscillograph. The response of the “ strip” under test 
to the frequency band applied is then presented on the 
screen of the cathode ray tube. The RF output of Model 1322 
is available at 75 ohms and is adjustable from a maximum 


of 40 millivolts to a minimum of 10 microvolts through a 


being verified by reference to an internal crystal. The coarse and fine attenuator. 


TELECHECK CONVERTER FOR BAND II! Model 1321 


re bith nollie act te 
; to <9 vee : P< 
Fs oe i My vtor 

wrt Wg re 

‘ S as 


This adaptor provides owners of Model 1320 “ Telecheck ” with an extension 
of the frequency range of the original instrument into the BAND III 
television channel. Thus, alignment procedures adopted for BAND |! 
RF/IPF * 


the desired BAND is made by means of a switch. Pattern generator 


trips” are available also for BAND III receivers. A selection of 


facilities for picture time base limearity checks have been retained 
Mode! 1321 Adaptor is designed for permanent attachment to the standard 
* Telecheck” providing a neat, light and compact unit. Mounting is effected 
by four screws and the inter-connecting wiring is carried in a single 


insulating sleeve 


C () . S () R ELECTROWG INSTRUMENTS 


Write for illustrated leaflets about both these instruments ; 
4 


A. C. COSSOR LTD + INSTRUMENT DIVISION (Dept. 1 ) HIGHBURY GROVE - LONDON - N.« 


Telephone: CANonbury 1234 (93 lines) Telegrams: Cossor, Nor phone, London Cables: Cotor, London 
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BETWEEN 


THE COVERS 


OF THIS | 


IMPORTANT | 
| 


eee you'll find the facts — 


about the Plessey Electronics Division extensively detailed and portrayed 
The primary intention of this publication is to give those in authority in industry 
a profitable glimpse of the unique facilities for research, 
development and manufacture of electronic equipment 
available to them through the Plessey organisation. 
You will, no doubt, like details of these activities in order to assess their value to 
you. A card or a ‘phone call will ensure that a copy of 


“Electronic Development and Production” is despatched to you immediately 


e+e the inside story of the | Plessey Electronics Division 


—a powerful force in precision electronics production today 


Ilford * Essex * Electronics Division + Telephone: Valentine 8855 


e PE4e 
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Brings High Fidelity 


within the reach of ALL 


TRUCHORD reproducers are the result of extensive research 
carried out by electronic engineers who are specialists in the 
sphere of high fidelity record and radio reproduction. They 
have been built to give a general performance capable of satis- 
fying even the most critical of music lovers at a price within 


the reach of all. 


Truchord Corner Reproducer 


A really High Fidelity corner loudspeaker unit with built-in 
amplifier. The cabinet is a corner reflex type sand filled 
baffle, in oak, mahogany or walnut veneer, fitted with high 
fidelity amplifier as used in the Trachord Model 50/T, 
and 12in. Bakers Selhurst Auditorium loudspeaker. Price 
36 gns. Corner loudspeaker and cabinet only, 21 gns. 


Model 50T 
Amplifier 


Loudspeaker Unit 


A high-fidelity unit idea! 
for record, radio or micro- 
phone reproduction, | 0in 
Goodmans high-flux Loud- 
speaker pick-up and micro 
phone sockets incorporated. 
Provision for switched 
output to extension speaker 
3 ohm or 15 ohm imp 
Polished mahogany cabinet 
Size 1Bin, * 12in. < 12in 
List price 26 gns. 
Avaiiable with built-in power 
pack for 6 v./12 v. battery 
operation. Price on appli- 
cation. 


The Truchord 
“VERTU” 

A high-fidelity radiogramo- 
phone at a moderate price 
5 valve three waveband 
superhet radio chassis with 
high-fidelity output stage, 
specially designed for L.P 
records and giving faithful 
reproduction over the whole 
audible frequency range with 
no discernible distortion. 
Variable N.F.B. tone control 
Collaro 3-speed auto-changer 
with high-fidelity Studio 
head. fandsome walnut 
veneer base reflex cabinet 
with cream interior panels 
Size 30im. < B0in. « 15in 


The “Festival” Reeord and 


Radio Reproducer 


This outstanding instrument in the range of 
high-fidelity equipment incorporates: 5 valve 
push-pull amplifier unit with variable N.F.B. 
control, Seperate bass and treble controls 
Fitted with the Collaro 3 Special Units 
Changer and matched high-fidelity Stadio 
heads. I0in. Wharfedale “ Golden” loud- 
speaker or Bakers Selhuret 12in. Auditorium 
L.S. Handsome walnut veneer reflex cabinet 
with cream interior panels, List Price 105 gn 
Also the “ Octavia,” 90 gns. Model 50 Ré 
73 gms. Model 50 RC/5 68 ans. 


TRUCHORD 
82 GT PORTLAND 8T., LONDON 
Telephone: MUSeum 7674 


W 


LIMITED 
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of Fis HIGH FIDELITY 


MODEL PF9I 


28 ans 
MODEL PF9IA 


£2 ans 


(U.K. PRICES ONLY 


PF 91 


4St. extension cable 
available free of 
charge. 20 ft. ex- 
tension cable avail 

able for 35/- 


% Built to proved mechanical 
and electrical engineering 
standards and suitable for continuous 


use even under tropical conditions. 


* Frequency range substantially flat over entire 


audible range of 20—20,000 cycles per second, Here is con 


/ 


up to 12 watts output firmation of our 
claims for this out- 
standing amplifier 
Copies of the 
NATIONAL 
PHYSICAL 


: “ng LABORATORY 
infinity to suit the loudspeaker used. éd = REPORT 


ji 


jeitd 


*% Low noise level 


" 


# The damping factor is variable from 35 to 


and 
our comprehensive 
descriptive booklet on th« 
PFo91/91A are available on 
distortion. request from Pye Ltd 
Rox 49, Cambridge 


# Very low harmonic and intermodulation 


JANUARY 


1955 
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“se All the designers 


sat on the problem ,. 


The design department had dreamed up a 
super portable but the battery just 
wouldn’t go in. Unless specially designed 
batteries wer ordered, the project 
would have to be quashed, 

Designers of battery radio sets should 
note this dilemma. Time, effort (and money) 
are wasted if you prepare a design and 
then find you haven’t left room for the 
battery. Of course, Ever Ready can—and 
do—supply special units, but it’s so much 
simpler to cali us in early so that your set 
is designed, if possible, to take one of 


our many standard batteries. 


ee) 
EADY 


660 #208 wane 


DRY BATTERIES 
FOR RADIOS 


a If you have a design problem involving dry 
batteries, get in touch with us at Hercules Ploce, Holloway, 
London, N.7 Telephone: ARChway 3030, 
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DESIGNERS & USERS 


SPECIFY. 


oe 7, 
4 ¢t7/ (4 


Be 
hap acItOrS 


ind 


INDUCTANEE 
fre TUNERS 


PRECISION, STABILITY, LOWE LIFE 


r ] “Cyldon” Capacitors have 
a world-wide reputation for 
efficiency and dependability. 
We welcome enquiries for 
types not covered by our 
standard range. Our re- 
sources and experience are 


at your service 


Equipment Manufacturers and Wholesalers ore 
invited to write for literature covering Cyldon 
“ Teletuners '' (Ref. T.V. 1953) and Cyidon 
Trimmers (Ref. T. 1951), together with details 
of our complete range of Variable Capacitors 
and list of Agents for Home ond Overseas. 


Contractors to Ministry of Supply, Pos 
Office, and other HM Government Dept 


CAMBRIDGE ARTERIAL RD., ENFIELD. MIDDX. eee: Gage See. 


Telegrams: “Capacity, Enfield.” 


Write for full 
particulars from 


gn TAYLOR TUNNIGLIFF crmcromes) LTD, Yee 
/o ALBION WORKS ° LONGTON ° STOKE-ON-TRENT 
Telephone: Longton 33122 


London Office : 125 HIGH HOLBORN, W.C.1 


Telephone : Holborn 1951/2 
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*LECTRo ® 
* METHODS 


y\ LTD / 9008" 
(OF STEVENAGE ) 


—the first 
name for 
precision 


FROENT ANY ES: 


Comprehensive 
technical data of our 
extensive range of 
standard relays 

will be forwarded 
on request 


Most types now available for 
PROMPT DELIVERY 


ELECTRO METHODS LTD. (Division WR), CAXTON WAY, STEVENAGE, HERTS 
PHONE: STEVENAGE 780 
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Now Worlds of Entertainment 
become available to you 


with these brilliant equipments 
The SENSATIONAL 


The smallest lowest-priced Tape Recorder giving a full hour's 
time. Completely self-contained for ecooag PLAYS 
BACK THROUGH ANY RADIO OR AMPLIFIER. At 26 gns. 
on it represents unbeatable value. 


oh) 


SPECIFICATION 


; 

With single knob control for RECORD, PLAY 

SACK, REWIND and FAST FORWARD without 

unlacing tape. *& “PLAYTIME” records and 

plays back with equal ease in any position. even 

upside down or on its side, Because it is scienti- 

GONE. fieally developed and precision engineered, there is 

® absolute minimum wow and flatter. ¥& Built-in 


S-stage specially matched ‘pre-amplifier with 

(Carr, & Packing | 2/64.) miniature MULLARD valves, %& Uniform frequency 

response between 60/8,000 cs. x Automatic 

erasure of unwanted refordings, x Powered by 

BUY ON THE ACCESSORIES specially designed motor. x Balanced high fidelity 

M.O.$. PERSONAL twin track recording heads completely enclosed in 

CREDIT PLAN handsome dress cover, affording complete protec 

Send oni de- ; tion against stray magnetic and electrostatic flelds 

posit, ay 26/6. The * Playtime "’ is supplied % Overall size 12)in. «x 10in. x hin, Weight 161b 

over 6, 12 or 18 complete and ready for use With » Size of tape table only Lifin. x 0 8/16in. %& For 
months. above accessories for £31 46. use on A.C. mains 220/250 + 


TWO-SPEED 
Multi-Purpose 
TAPE RECORDER 


Ideal for use with pre-recorded tapes 
SPECIFICATION 


*% Tape speeds Thin. and Sfin. per second. x Twin 
track heads. ed hree specially designed recording 
motors provide fast forward run and 50 sec, rewind 
without unlacing tape. Drop-in T Loadir 

% Recording sense to BSS. INDEPENDEN GNS. 

BRASS AND TREBLE CONTROLS FOR KE- 

CORDING AND PLAYBACK. ¥ Negligible wow (Corr. & Packing /5 -) 

and flutter. % Amplifier may be used independently 

for high quality record reproduction. x& High- 

fidelity Necording head. x Provision for external 

speaker. % 4 watts output. x Positive servo BUY ON THE 

braking on all functions. Compact size for ease M.O.S, PERSONAL 

of handling, only 16fin. x 12in, x bin. (with lid CREDIT PLAN 

Tin.). % 200-250 v. A.C, Mains 50 c/s. #& Hadio 

Gram and Microphone Inputs x Automatic Send only 10% deposi with balance 
erasure % Handsome 2-tone suitcase with attrac- spread over 6, 12 or 18 months 
tive gilt fittings, yy Suitable for use with pre- 

recorded tapes. 


SUPER TWO-SPEED TAPE RECORDER 


A de-luxe version of the “ Editor’? Two-Speed. 
Many additiona! facilities including ‘‘mixing”’ 
of inputs, monitoring, all-leather case, new 
design single-knob control, super tape deck. 
and other technical refinements. 


55 Cr 10% deposit with balance spread 
GNS3. over any period up to 24 months 


«ac. MAIL ORDER SUPPLY CO. 


The Radio Centre 
33 Tottenham Court Road - London - W.! - Tel: MUS 6667 
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SCALAMP FLUXMETER 


Excellent design and the selection of the most suitable materials are 
combined to give this new FLUXMETER a truly outstanding per- 
formance. The drift rate with a search coil of 10 ohms or less is 
0.1 per cent. A two speed “return-to-zero” control is fitted enabling 
measurements to be made with rapidity and ease. A spirit level and 
levelling feet facilitate setting-up and the automatic and manual coil 
clamps safeguard the suspension in transit. The illumination of the 
lamp bulb is effected either by an external 4-volt battery or by mains 
supply through the built-in transformer. Two search coils of mean 
diameter 1 cm and of area turns of 10 or 100 sq. cm are available. 


Please write for our descriptive leaflet quoting Cat. No. W.W.8834 


OUR NEW ILLUSTRATED CATALOGUE IS AVAILABLE ON REQUEST 


> J 
SCIENTIFIC(») (AinsTRUMENTS 


W. G. .PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND 


WG.5s 


Bilieg SR 
ee 


FLAC closed field... 


A 


Y |. LOUDSPEAKERS 


These loudspeakers have been designed to provide minimum magnetic 
interference together with high acoustic efficiency. ELAC Ellipucal and 
round loudspeakers are used in most of the leading Television and 
Radio reccivers. 


PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER AS FROM NOV. Ist. 1954. 


” 4’ FI 6,500 ° Fl 6,500 
ux 21/10 ux 


Elliptical Gauss a Gauss 


21/10 


Flux 6,500 y Fl 7,500 
19/10 pea 


Gauss Gauss 


Fiux 6,500 4 Flux 7,500 
Gauss , 


ELECTRO ACOUSTIC INDUSTRIES LTD. 


Stamford Works, Broad Lane, Tottenham, N.15 


32 Wmeirss Worn january, 1955 


y Cn 


SIGNAL GENERATOR 


For TELEVISION 240 Me/s 
Model G7A 


Frequency range 100 Kc/s-240 Mc/s, 
Accuracy + 1%, 


the new 


Attenuation continuously variable 100 dB. 
scale length 48in. 


Very effective R.F. screening. 


List Price £22.09.0 Prompt Delivery 


ELECTRONIC TEST METER 
Model 171A 


A robust valve voltmeter well suited for T.V. work 
and general laboratory use. 


A.C, 0-1 to 250 volts. 20 c/s to 200 Mc/s + 2dB. 
20 Megohms input resistance, 


D.C. 0-1 to 1,000 volts. 25 Kv. by optional probe 
Resistance 0-1,000 megohms. 
Output 5 ranges—-25 dB to + 43 dB. 


List Price £26.10.0 Prompt Delivery 


Seporate leaflets giving full technical details 

available on request 

All Taylor instr ts available on 

“ne interest” Hire Purchase on 3 
it. 


Alternative, Hire Purchase terms are 
available for 16 or 15 months. 


INSTRUMENTS LED 


Telanhane + SLOUGH 219819 Cables: Teytina, Slough 
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This new equipment has been 
designed for use in Colonial 
territories and will be espec- 
ially valuable in countries 
with heavy vegetation, and in 
mountainous districts. Designed 
for mobile patrols, vehicle, 
animal and foot, it will be 
extremely simple to operate, 
requiring no technical skill. 
Full particulars will be issued 
early in the New Year. May we 
have your name and address so 
that these may be sent to you 
when ready. 


edifon 


RADIO COMMUNICATIONS DIVISION 


REDIFON LIMITED, BROOMHILL ROAD, LONDON, 5.W.18 
VANdyke 7281 


{ Manufacturing Company in the Rediffusion Group 


tee | et | 


Wirecess Worip JANUARY, 1955 


Cesdcied 
pay 

STERLING 

for your 


American Type 
Valves 


More and more the world's governments set 
makers .. . laboratories are standardizing on American 
types, valves which are obtainable anywhere in the 
world, valves which you can get from BRIMAR without 
expending dollars. 
BRIMAR valves are readily 
available everywhere, 
and with their craft 
manship, precision of 
manufacture, aré 
amongst the finest 
obtainable. 
Efficient reliable robust BRIMAR VALVES are chosen 
for radio and electronic equipments in the fighting services 
and throughout industry. Their rugged dependability can 


contribute so much to your own products 


BRIMAR everywhere 


este the lalve of Velue 
BRIMAR RADIO VALVES 


GSrandard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT, ENGLAND 
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g DUBILIE x 


CAPACITORS 


Details of the complete :ange of Capacitors 


manufactured by Dubilier are available on 


DUBILIER CONDENSER CO. (1925) LTDO., DUCON WORKS, VICTORIA &D., NORTH ACTON, W.3 
Telephone: Acorn 2241 (5 lines) Telegrams : Hivoltcon, Wesphone, London 
Cables ;: Hivoitcon, London Marcon: international Code 


LAMINATIONS FROM 
ALPHASIL GRAIN-ORIENTED STEEL, 


0-013” in thickness, for all types of Transformer Cores. Also 
available 0:0045” in thickness for high-frequency applications 
The sheets from which the Laminations are produced, 0-013 
in thickness, have the following guar inteed maximum watts 
losses when tested with the flux path parallel to the direction 
of rolling, at an induction of |5 k gauss and a frequency of 


50 cycles. 


Alphasil 37 maximum 0.51 watts per Ib. 
Alphasil 40 maximum 0.56 watts per Ib. 
Alphasil 44 maximum 0.62 watts per Ib. 


RICHARD THOMAS & BALDWINS LIMITED 


A MEMBER OF 66 THE RTSC GROUP 


Cookley Works, Brierley Hill, Staffs. 
HEAD OFFICE: RTSC HOUSE, PARK ST., LONDON, W.! 
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Yih NOW —a range of 
‘GERAMICGAPS’ for your 


The LAB Continuous Storage Unit is widely acknowledged 
as the most efficient and convenient method of storing and selecting 


resistors. 


RESISTORS 


Type Loading Dimensions 


rea’ 
rer 


+ watt + watt 
4 watt | wate 500 
_ Tolerance available + 20%, 
HIGH STABILITY RESISTORS 


4 wate +waee | 750 


| ~ 
__ Tolerance available +5%, 2%, 1% 
WIREWOUND RESISTORS 
__ 5 ohms to 100K ohms — 5-10 watts 


* CERAMICAPS * 
Tubulars 3- 470 pf 
500 - $000 


Tolerances +2%, 10% 
Hi-K 


Now its usefulness is still further extended 

with the introduction of LAB pak’d ‘ Ceramicaps’. 

With the LAB Unit, research and experimental 

laboratories and small production groups 

have to hand immediately, a complete range 

of resistors and ‘Ceramicaps’, easily selected 

with card index simplicity from some 700 

sorted and carded components. Empty cards 

are merely replaced with full ones 

from stock. 

The LAB unit is supplied 

FREE with initial purchase 

to your specification. 

Standard assortments 

available. Each LAB Unit 

can be used to store one type 

of component exclusively, or 

quantities of the complete 

range of resistors and 

‘Ceramicaps’. Full details and 

illustrated list will be sent on 
application. 


CONTINUOUS 


STORAGE UNIT 


% Continuous Storage for 
Resistors and ‘Ceramicaps’ 


% Values separately carded 


The Lab Continuous Storage Units are available from your normal source 


of supply, but more detailed information can be obtained from 


% Finger-tip Selection 


THE RADIO RESISTOR COMPANY LTD 


SO ARREY GARDENS - 


LONDON 


NW 8 «+ Telephone: Maida Vale 5522 
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. inductance 
coils 


wound on Ferroxcube cores 


ee 
a 


ESIGNERS of compact and efficient 
D tuned circuits and wave filters are 
making ever-increasing use of Mullard 
high Q inductance coils. 

Based on Ferroxcube, the world’s 
most advanced magnetic core material, 
these coils combine small size with an 
inductance of up to 30 henries over a 
wide frequency range. Furthermore, 
their convenient shape and self screen- 
ing properties facilitate either 
individual mounting or stacking. 

Full details of these and other high 
grade components now available from 
Mullard will be gladly supplied on 


request. 


*. 
eee ewes 


TYPICAL @ VALUES 


% ib) Some 
ia rr Small size 


Special Features 


Low hysteresis loss factor 
High value of inductance 
Low self capacitance 


Controllable air gap facilitating 
inductance adjustment 


Self screening 
Controlled temperature coefficient 


Operation over a wide frequency 
range 


i000 Easily mounted 
FREQ.Ke/s. 


‘ Ticonal’ permanent magnets, 


ETRE. 
Mullard 3) evs 
SA Ferroxcube magnetic cores 


SHAFTESBURY AVENUE LONDON . WCQ 


MM460 


MULLARD LIMITED COMPONENT DIVISION - CENTURY HOUSE 
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Polypole 


Pe, 


CABLE COUPLER 


O specialised remote control—centimetre radio links— 


ground radar—outside broadcast television 


BICC Couplers and Cables are intended for 
the outdoor inter-connection of equipment, such as 
that mentioned above. Each application cails for 
composite trailing cables containing both R.F. units 
and other polythene insulated conductors. 


BICC Polypole Mark III Couplers are available 
in two versions, designed for use with two standard 
types of BICC outdoor trailing cables. The Mark 
IIIA cable and coupler incorporates three coaxial 
circuits, and the Mark IIIB three screened twin cir- 
cuits. In addition, both cables contain three triplets 
and 21 other conductors. 


The couplers are permanently moulded to the ends 
of the cable in the factory. This technique provides 
a remarkably robust coupler which is virtually free 
from the hazards of conductor breakages near to, or 
within the coupler. 

If you are interested in the uses of BICC Polypole 
Cable Couplers, we will be pleased to send you 
further information 


assembled with 
the conductors in 


tension to ensure 
that they cach 
contribute __ their 


share of the total 
strength. 


Polythene injec- 
| Pie moulding 
permits a water- 


tight assembly. 


Ba BRitisnt 
21, BLO 


Note these important features 


The couplers are 


Screwed lock rings 
provide forced 
engagement and 
withdrawal. The 
overall meta! hous- 
ing can also be easi- 


the greatest relia- 
bility under severe 
handling. 
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When a designer contemplates the input stage from a gramophone pickup he can 
(a) amplify and then compensate, (b) compensate before amplification, (c) com- 
pensate over the first stage by feedback. 

No single method is acceptable over a wide range of impedances if the requiremen! 
is low distortion and low noise. His choice and the circuit impedances used will 
depend upon the output level of the pickup, its source impedance, its load impedance 
and its characteristic. 

In the QUAD 11, the first stage circuit connections and their impedances are 
contained within a detachable plug unit. A range of units covers optimum design 


requirements for all types of pickups. 


ONLY THE QUAD 11 GIVES PERFECT MATCHING AND OPTIMUM 
INPUT CIRCUIT ARRANGEMENTS. ONE OF THE REASONS WHY THE 
QUAD 11 GIVES THE CLOSEST APPROACH TO THE ORIGINAL SOUND 


The Acoustical 
Manufacturing Co. Ltd 
Huntingdon, England 


COUSTICA 


L 
RING £0116 of 
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Three Versatile Instruments 


FROM THE WAYNE KERR RANGE 


V.H.F. Impedance Bridge Type B.801 


For balanced and unbalanced measurement from 1-100 Mc's 


Susceptance : Equivalent Conductance : 0-100 mmho 
to + 230 pF. 


Accuracy: +2%, :0°5 pF. Accuracy: +2%, +*0°1 mmh 
This is one of a range of bridges for use with external source an 
detector for the measurement of aerials, cables, feeders, and 
variety of components and materials between 15 kc/s and 250 Mc : 
Bridge sources and detectors are available for use betwee: 
1-100 Mc/s and 50-250 Mc s. 


Component Bridge Type B.121 


A moderately priced 30 c/s instrument with a very wide 
range, capable of 3-terminal and a variety of in situ 
measurements 

R: 3 to 1000 mQ), C: 1 pF to 1000 mF, L: 100 mH to 10,000 H 


Portable Wave Analyser Type A.321 


To measure the relative levels of the components 
of a complex waveform over a range of 75 db 
between 50 c/s and 20 ke/s. Input impedance 100K 
unbalanced or >25K() balanced. In transportable 
case as shown, or for standard 19 mounting 


: ; Full details from. 
Wayne . In (i. che aa sa 
| aM THE WAYNE KERR LABORATORIES LIMITED 
Kerr 


{ 


New Malden, Surrey, England 
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REAL HIGH FIDELITY at modest cost... 


®Manufacturer-to-Consumer policy saves you at least one-third cost! 


We are now specialising in the supply of units 
for making up high-fidelity Radio and Record- 
reproducing Equipments for use in the Home, 
small Halls, Schools and Gramophone Societies 
and single items for replacing in existing equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technical 


Guidance Service, is available daily, including 
Saturdays, from 10 a.m. to 6 p.m., or will deal 
with enquiries by return of post. Our new illus- 
trated Catalogue and Supplement will be a great 
boon to those desiring high quality equipment for 

d diture. Send two 2)d. stamps for 
It may well save you pounds. 


your copy now. 


No, | “ SYMPHONY" AMPLIFIER is a 3-channe! 
5-watt Gram/Radio Amplifier with asconishingly flexible 
tone control You can lift the treble, the bass, or—and 
here is the unique feature—the middle frequencies to 
suit your own ear characteristics and the record or radio 
Progrargme being heard. ict is thus possible to arrange 
the freduency-response of the amplifier to a curve equal 
and opposite to the resultant curve of the other items in 
the chain so thac what finally registers in the brain is as 
per original, This flexibility of control is far more impor- 
tant than mere nominal linear response of the amplifier, 
as the pick-up, speaker, etc., are not linear. Independent 
Scratch-Cuc is also ficted and special negative-feedback 
circuit employed. The Amplifier can accommodate a wide 
variety of records from old 78's to new L.P."s. Input is for 
all types of pick-up of O.lv. output or more and there is 
full provision (and pov er) for Radio Tuner, It is available 
to match 2/J or 15 ohms speakers, Price: 10 wns. (carriage 
S/-). Fitted in portable Scee! Cabinet, 35/- ectra 


No.2 “SYMPHONY " AMPLIFIER as No. | but with 
10-wact Push-pull triode ourput and triodes throughout. 
Weden mains and output transformers and choke. Full 
provision and power for Tuner. Output tapped 3, 7.5 
and 15 chms. Competes with the most expansive ampli- 
filers on the market yet costs only 15 gns. (carriage 5/-) 
Ficted in portable Stee! Cabinet 2 gns. extra. 


S & 


“SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL. Both the above model Amplifiers are avail- 
able with all concrals on a separate Control Panel with up 
to 4 feet flexible cable which simply plugs into che amplifier 
Enables the Amplifier proper to be sat in the bottom of 
a cabinet whilst the controls are mounted conveniently 
higher up. Extra cost 2 gna. 


“STUDIO SYMPHONY " AMPLIFIERS, Models | 
and 1, new models specially designed to get the maximum 
out of the revolutionary new Collaro Studio pick-ups and 
heads type “P" or Transcription. Specification as per 
our Standard Symphony models but with high-gain, 
low-noise, built-in Preamplifier stage with separate 
switched correctors for Sed. and LP. Third position on 
switch provides input matching for Acos and similar output 
pick-ups. These remarkable new models thus provide 
all che facilities and matching of our Standard Symphony 
Amplifiers PLUS che specialised Collaro matchings. Send 
for copy of " The Gramophone " review of these instru- 
ments. Price: No. |, 12 gns.; No. 2, 17 gms. Carriage 5/-, 


CURRENT GARRARD PRODUCTS AVAILABLE FOR 
IMMEDIATE DELIVERY FROM STOCK AT PRESENT. 
MODEL TA }-speed unit, but with plug-in turnover 
head Type G.C.2, €10/16/-, or with Acos HGP 33 
or 37 heads, £10/14/-, or with two separate high fidelity 
Acos HGP35 heads, CI2/17/- Unit less heads, EB/II/-, 
post 2/6. Heads, 42/3 each, post | 

MODEL TSB as above, but with long pickup arm. Less 
heads, €8/11/-, post 2/6 

Heads to fic this unit: Decca KMS, 55/-, Decca Crystal, 
35/-, Garrard Standard Magnetic, 25/-, miniature magnetic 
low impedance, 25/-, miniature magnetic high impedance, 
35/+. Post on heads I/-. Unit can be supplied with any 
combination of above heads and is carefully adjusted for 
stylus pressure on despatch 

MODEL RCEOM, less heads, £15/5/-, with new turnover 
head, €17/9/6, with two separate Acos HGPIS heads 
£19/9/-, carriage 5/- 

COLLARO PICKUPS AND HEADS. 
Arm 13/10. ‘Studio Pickup head type *) or P 
£1/0/9. Pickup complete €3/14/7. Scudio Transcription 
Pickup Arm with Studio ‘P "’ head, £4/15/9. Ditto with 
Transcription head, €$/2/5. 


DECCA RECORD PLAYER. Mode! 349M comprising 
Garrard J-speed unit Model TB with two Decca XMS 
heads in portable cabine:, 15 gns. 

DECCA Model MIC, a: above, but ficced Decca crystal 
heads, same price. Carr. 7/6 


TRANSCRIPTION MOTORS IN STOCK. 
CONNOISSEUR, }-:peed motor, £23/8/I1, 


SNIP NO. I 

GARRARD LATEST MODEL RCSIOM AUTO- 
CHANGER. Fitted with fulltength Pickup Arm to 
take 3-pin plug-in heads, manufactured end of Oct. 
1954. PRICE LESS HEADS, €15/5/-, plus carriage 5/-. 
These extraordinarily versatile units can be supplied 
fitted with the following combinations of Pickup Heads 
at the following prices 

With two Decca XMS fire Magnetic Heads, €20/15/-. 

With two Decca Crystal Heads, €18/10)-. 

With Decca Crystal for L.P. and Garrard Miniature 
Mag. for Sed., €18/13/-. 

With adaptor and two Acos 
<20)/5-. 

With adapter and one Acos HGP39-! Head for L.P 
and Garrard Miniature Mag. High impedance for 
Sed., €19/17)-. 

The above combinations of heads are matched for 
Output and stylus pressure carefully adjusted before 
despatch. Carriage in each case 5/- 

Above mount+d in Portable Cabinet 90/- extra 
IMMEDIATE DELIVERY FROM STOCK 


Studio Pickuo 


HGP39-1 Heads, 


SNIP NO. 2 

Very lacest Model “* MONARCH "3 speed AUTO- 

CHANGER fitted with lacess ACOS HGP37 turnover 

Pickup Head for Sed. and LP. Plays {2in., 10in 

and 7in. records mixed in any order. Capacity 

10 records. Operates on 100/125 and 200/250 v. A.C 
c/s. Unit plate measures |2jin. x 1Ojin. Height 

above plate required Sjin.; depth below required 2jin 

PRICE COMPLETE €13/10)-. 

IMMEDIATE DELIVERY 

Above mounted in Portable Cabinet, 16 Gns., plus 

carriage 7/6 


“ SYMPHONY " BASS REFLEX CABINET KITS. 
Win. high, consist of fully-cuc fin. thick, heavy, inert 
non-resonant patent acoustic board, deflector plate, feic, 
all screws, etc., and full instructions. Gin. speaker model, 
85/-; 10in. speaker model, 97/4; Ilin. speaker model, 
45/7/6. The design is the final result of extensive research 
in our own laboratory and is your safeguard of optimum 
acoustic resulcs. Carriage 7/6. Ready built, 10/6 extra 


NORTHERN RADIO SERVICES 


4, KINGS COLLEGE AD., ADELAIDE AD., 
LONDON, N.W.3. Phone: PRimrose 6314 


Tubes: Swiss Cottage and Chalk Farm, 
Buses: 2, 13, 31, 113, 187 


“ SYMPHONY ” BASS 
REFLEX CABINETS, fully 
finished in figured walnut, oak 
or mahogany to our own 
design and to match our 
Console Amplifier Cabinet, 
enabling the housing of a whole 
equipment in a two piece suite, 
cost Zin. speaker model, 
C11/10/-; iin, tty Bin, 
410/10/-. Carriage according 
to area. The i0in. model is 
ideal for the WB HF 1012 (see 
"The Gramophone" review 
March) 


CONSOLE AMPLIFIER 
CABINETS (above), J3in 
high, Ufe-up lid with piano 
hinge, take Tape Deck, Gram 
Unit or Auto-changer, Ampl- 
fier, Pre-amplifier, and Radio 
Feeder Unit, finished medium 
walnut veneer De Luxe 
version, 1@ gms. carriage 
according to area Other 
veneers |0/- extra 
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OTHER PEOPLE’S AMPLIFIERS and Radio Feeder Units 


If any reader should have his mind set on « high 
some money © pendiie, we cowtt Eke to aaee 
Symphony ‘ony Amplifiers (Standard or Deces or 


HIGH FIDELITY LOUDSPEAKERS 


fidelity loudspeaker market and, after careful 
tests in our laboratory, we can recommend the 
following as representing the best value for money. 
The actual choice of a model is determined largely 
by che amount of money which can be allocated to 


this item, and we advise customers to get the best | 


they can afford, as it is a very important item in 
the reproduction chain. The mounting of the 
speaker is just as important as the spesker 
tself, and for maximum results the speaker 


should be mounted in one of our Bass Reflex | 


Cabinets (except the Axiom 150 which has its 
own cabinet). Advice freely given. If in town, 
call for a demonstration 
WHARFEDALE. Super 5, €6 13s. 3d. Super 8 
CS (with cloth surround), Bin., &6 és. 66.5 Super 
8 CS AL (with aluminium speech coil), & ide. 34.; 
Golden CS |0in., 68 és. 7d.; WI2 CS 12in., €9 18s.; 
yer 12 CS AL, €17 108.; WIS CS, 47 10s. 
GOODMANS: Axiom 1{0! Bin., 
Axiom 102 Bin 
12in. cwin-cone model, €10 Ss. 6d.; Audiom 60, 
£8 12. 6d.; Audiom 60B, special 35 ¢.p.s. bass- 


resonance mode! to act as bass unit in twin | 
speaker oucfics, €8 12s. 6d. New model Orlin | 


it i2in., & 18s. 

WHITELEY (W.B8.) Mode! HF 812, £3 Ss. éd.; 
HF 912, €3 9s. 6d.; HFIOI2, <3 
models are ficced with new universal impedance 
speech-coil, matching 3, 7.5 and 15 ohms. Model 
HF 1214, €9 15s. 6d. (15 ohms only) 
Pressure-Unit, 15 ohms, €3 186. 6d. Special 
Crossover Unit to match, £1 és. 6d. recommended 
for use in twin-speaker outfit employing the 
HF 1012 or HF 1214 as bass speaker 

G.E.C. New Model with metal cone 4 ohms 
impedance, €8 15s. Special matching transformer 
available to match this speaker to 15 ohms, 
17s. 64. Special octagonal cabinet in veneered 


for full credit against ther Amplifier ; the het. 
return it or any o r na mar 
supply any amplifier 


& 12s. I14.; 
<9 18s. 2d.; Axiom 150 Mark 2 | 


17s. 6d. These | 


Metal-cone | 


amplifier of another make but would like to save 
clear-cut offer: 
is not y—- -pit- 
oe Sakis Tunes abvertind in tho = Weekes 


} wainut to G.E.C. specification for this speaker 
We have made an extensive survey of the high- | 12 10s. 


| TANNOY. Direct Diffuser mode! (!2in.), £10. 


Duo-concentric mode! (i2in.) with crossover, 
G27 10s. Duo-concentric (i5in.) with crossover, 


33 10s. 
| €.M.G. FILTER. An infinitely variable Sceep- 
Cutting Filcer for insertion in the loudspeaker | 


circuit to reduce surface noise on 78's, “ edge 


on some L.P.'s and heterodyne whistles on | 
| heads. Price 19 gns. 


REFLEX CONSOLE CABINET | 


radio. Price €4/10/s. 

wes. BASS 

specially designed by Whiteley Electrical to house 
their HF 1012 10in. mode! together with the 
Pressure Unit and crossover 
treble units are housed inside the cabinet which 
mesures 32in. high x Zin. wide x \6in. deep 


The cabinet is suppliedfully cut and ready veneered | 


and polished and complete with speaker fabric 
but in Kit Form for easy home assembly. Price 
410 «10s. incl. packing. Carriage according 
to area. This cabinet ficced with the two above- 
mentioned units — very pleasing results. 
Wuserated leafler on request 
Recommended Bass speaker, 
43 17s. 6d. Pressure Tweeter 
and Crossover Unit, 5 gns. 
CORNER 
(left) for the 
AXIOM 150 Mark 2 manufec- 
tured by us to Messrs. Good- 
" measurements. Height 
Price: complete kit in 
board with thick 
felt, 6 gms. Price ready built, 
10 gns. 


lin 


to order. Carriage § extra 


according to area 


if he buys one of our | 


Both bass and | 


FREQUENCY MODULATION TUNER UNITS 
We have carefully tested the few makes of F.M 
Tuners on the market at present and are pleased 
to be able to recommend and supply the 
following: 

CHAPMAN Model FMBIi. Tuneable Mode! 
with atcractive facia panel and dial. Will previde 
amazing degree of realism with complete absence 
of background noise when working with the 
N.R.S. No. 2 Symphony Amplifier or other high 
grade amplifier. Price 21, Call for a demon- 


| stration or send for leaflet, 


TAPE DECKS & AMPLIFIERS 
ELPICO Tape Deck as per ‘ impresario” 
Recorder, push-button controls, high-fidelity 


TAPE AMPLIFIER as per “impresario” 
Recorder. Separate Treble and Bass controls, 
neon level indicator. Price 19 gne. 

TRUYVOX Tape Deck Mark ill, Price 22 gns. 
TAPE AMPLIFIER TYPE C, expressly designed 
by Truvox to work perfectly with their Deck 
3 valves pilus rectifier and Magic Eye level indi- 
cator. Price 16 gns. 

Portable Cabinet to house the Truvox Deck and 
Tape Amplifier, €$ carr. paid. Radio lack to 
inject local Radio Programmes into Tape Recorder 
or Amplifier. Price €3 19s. tid., post is. 6d. 


HIRE PURCHASE raciciries 
NOW AVAILABLE on orders of 415 or over. 
Send one-third deposit with order, balance 
over © or 12 monthly instalments. Stote 
which required 


Finished in figured | 
walnut, 16 gas. Other veneers | 


NORTHERN RADIO SERVICES 
16 KINGS COLLEGE AD. 
ADELAIDE AD., LONDON, ww 
Phone: PRimrose @314 
Cottage of Chalk 


Swiss Farm 


experience. 


TEGHNOGRAPH 


Inventors and Pioneers 


PRINTED 


TECHNOGRAPH PRINTED CIRCUITS LTD 


52 Shaftesbury Avenue, 


London, W.1. 


rECHNOGRAPH PRINTED ELECTRONICS INC., TARRYTOWN, N. YORK, U.S.A. 
TECHNELEC SOCIETR ANONYME MONEGASQUE 68 rve 


of the Etched Foil Technique 


If you are contemplating using or manufacturing printed circuits, please 
get in touch with us as you will probably find that you will need a 
Licence under our Patents, especially if your process involves the etching 
of metal foil at any stage (as most photographic systems do). We have a 
large number of Patents and Patent applications covering all aspects of 
printed circuit technique. We are willing to grant Licences on favourable 
terms and to give Licensees the benefit of our very considerable 


Telephone: 


CIRCUITS 


GERRARD 4552-6 


SINGER, PARIS 16 
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SUFLEX POLYSTYRENE 


because of their LOW DIELECTRIC 
LOSS and SMALL SIZE are admirably 
suited for use in LF. transformers and 
padded circuits. Their uniquely high 
insulation resistance and low dielectric 
absorption make them indispensable in 
computors, nucleonic and medical equip- 
ment 


SUFLEX 


LONDON 


35 BAKER STREET, LONDON 


} 
- 4 = 


CAPACITIES : 
TOLERANCE: 


VOLTAGES 


HS Type: 


HSA Type 


Te Sa 


CAPACITORS 


The capacitors 
shown here 
are actual size. 

5 pf. to 0.5 mfd. 

20% to 1%. 

250v. to 750v. D.C. 

for general use. 


with additional sealing 
for use in exceptional 
humidity conditions. 


Ww. Telephone: WELbeck 0791 
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AIDCOLA, 


(Regd Trade Mort) 


SOLDERING INSTRUMENTS & ALLIED EQUIPMENT 
Bench and Hand PVC and Polythene Cable Strippers, etc. 
ADCOLA SUPPLIES FOR ALL VOLTAGES 


ADCOLA SUPPLIES BIT SIZES 4” &” 4” 
ADCOLA SUPPLIES THE ANSWERS TO MODERN SOLDER JOINTING 


THE SPECIALIST TOOL FOR TV AND RADIO MAINTENANCE 
AND BENCH ASSEMBLY LINES 


Stock volt ranges 
3 6/7, 12/13, ne. 
32, 4 50/55, 100/110, 

673158, 871264 200/220, 230/250. 


INSTRUMENT 
MODEL 


With Collet held 
* Bit 


FACTORY SENCH PROTECTIVE 
LINE MODEL SHIELD 


wy” Bit List No. 68 
List No, 64 List No, 70 


* 
SPECIAL VOLTAGES 


TO CUSTOMERS REQUIREMENTS 
© 


WRITE FOR CATALOGUES 


; Head Office and Sales 
Abc O LA GAUDEN ROAD - CLAPHAM HIGH ST - LONDON - SW4 
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To meet a need... 


Since the Copenhagen Wavelength 
Convention in 1948 there has been 
rapid deterioration in the reception 
on both medium and long wave 
stations, until we arrive at a position 
where nearly 800 stations are trans- 
mitting on space that can only 
accommodate 250 

In July of last year the P.M.G 
announced the B.B.C.’s scheme for a 
series of F.M. stations to overcome 


Specialists in High Quality Reproduction for over 20 years 


706 | 


@ An AP yy — +: 


@ PERMEABILITY TUN. 
ING combined with special 
temperature compensated 
capacitors in the ocsacillator 
circuit ensuring PREEDOM 
FROM DRIFA 

@ AUTOMATIC LIMITING 
is achieved by the use of a 
balanced ratio detector dis 
eriminator, and an LP. limit- 
ing stage. 

@ MAGIC EYE tuning indi 


cator w facilitate accurate 


@ VALVES. The latest type 
MULLARD _ BOCSS 


the present chaotic conditions. The 
B.B.C. are now transmitting F.M 
programmes from Wrotham in Kent 
of unsurpassable quality with un- 
canny freedom from background 
noise. The F.M. service will shortly 
be extended to many parts of th« 
country. The listener must now do 
his share by using equipment capable 
of doing justice to these high quality 
transmissions. 


JANUARY, 1955 


announce the 


OUTPUT: 


is followed by two I.P 


COVERAGE: 
> volts f.m.s. max (Sats. until 5 p.m High 
IMAGE REJECTION: 
LP. REJECTION: 60 db 


FM96 Tuner 


¢ 1 ay A low noise triode 
the unit to be with a ans is coupled to a high 
high gain empliter® or a stability 

domestic radio receiver such 
as the ARMSTRONG FC.48 
A 3 position input socket and A.F. stage 
enables the unit to be weed 
—_ any —— parma 

auxil power jes 

pape from 250 to 400 

*Sce page 54 for details of the 
Armstrong A.10 High FPidelity 
EF#s, BABCSO, EM Amplifier 


POWER SUPPLIES RE- 
QUIRED: 30 m.a. at 250 volts 


requency changer. This 6.3 ¥ — 
stages and SIZE: Panel 9f x 5¢ cut-out re- 
atriple diode triode ratio detector gue 9in. x 4hin 


RICE: £21-0-0 (inc. tax 


95 mics Visit our Showrooms (address 


below Weekdays 9—6 p.m 


Fidelity Demonstration on 
Thurs. at 7 p.m. For further 
details write to Dept. W.J 


26 db 


Telephone : NORth 3213 


ARMSTRONG WIRELESS & TELEVISION CO, LTD., WARLTERS ROAD, LONDON, N.7 


Developed for use in very high voltage- 


low current circuits, these rectifiers 


give approx. 600 volts output for each 


inch of length. 


The highly insulated 


tubular construction and the end tags 


for soldering enable them to be wired 


directly into circuit, whilst, providing 


adequate insulation is present, there is 


no limit to the number that may be 


connected in series. 


Below are tabu- 


lated some of the many types available 


in this range of: 


PEAK | AMS 
INVERSE | INPUT 
VOLTAGE | VOLTAGE 


OUTPUT VOLTAGE 


2mA 


30 
185 
440 
$20 
2320 
3250 
4300 
7900 


For further information on EHT recti- 
fiers, write for Data Sheet No. 60 to: 
Dept. W.W.1. 


WESTINGHOUSE 
BRAKE & SIGNAL CO. LTD. 


82 York Way, King’s Cross, London, N.1 
Telephone : TERminus 6432 
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9 Octave 


a single unit 


The G.E.C. metal cone loudspeaker gives lifelike reproduction 
of any type of sound over a range of 9 octaves. This includes the 
entire musical fundamental range together with overtones which 
give tonal quality and character to the performance of each 
musical instrument. 

The sound engineer will appreciate the simplification and 
improvement in performance which has been achieved by 
combining the following attributes in a single unit. 


Home Constructor 


This is a professional 
instrument and must be 
used under the correct 
conditions to obtain the 
optimum results, Cabinets 
have been specially de- 
signed for use with this 
loudspeaker, details of 
which are available 


@ Smooth response over @ range of nine 


octaves with extremely good low fre- 
en £8.15.0 
as s 


@ Negligible inter-modulation 
@ Unequalied transient response due to TAX PAID 
special! coll and cone construction 


eS Oe wee enn ne nnn 


Metal Cone 
Loudspeaker 


THE GENERAL ELECTRIC COMPANY LTO., MAGNET HOUSE, KINGSWAY, W.C.3 
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DUAL POTENTIOMETERS [ii SHAFTING 


® with concentric product design 
operating spindles SS 


| Flexible Remote Control Shafts 

| meet a definite need in product 

| design which no other mechan- 

| ical elements or combination 
of elements can meet as simply 
and economically. 


SILVER-PLATEO @O.M.8. ACTION 
CONNECTING TAGS MAINS SWITCH 


They offer such notable advan- 
tages for remote control and 
coupling that it will pay to con- 
sider them whenever one of 
these problems arises. 


POSITIVE LOCATION 
OF FIXING BUSH 


TECHNICIANS AND 

DESIGNERS 

The S. S. White Flexible Shaft Handbook 
which gives full information on the verious 
aspects of Flexible Remote and Power 


pnaapepatel Controls is obtainable upon request. 


LOCATING LUG 


KNOB LOCATION TO SUIT THOROUGH SCREENING 
INDIVIDUAL REQUIREMENTS BETWEEN SECTIONS 


Designed primarily for television and elec- 
tronics applications these new Egen Dual 
Potentiometers incorporate all the outstanding 
design features-—~ multiple contact rotors, 
smooth easy movement and freedom from wear 
and noise--that have made the well-known 
Egen Type 102 Carbon Potentiometers so 
dependable in service. 

They are thoroughly screened between sections 
and a convenient soldering tag for earthing 
screened connections, etc. is provided on each 
metal case, Switch and potentiometer soldering 
tags are of high grade brass heavily silver 
plated for easy soldering; they are positively 
located and withstand soldering heat and 
bending without loss of rigidity. 

Control spindles can be supplied to suit cus- 
tomers’ requirements. 


Al 
* i) 
Specialist 


Manufacturers of 
Flexible Remote Contro/ 
and Power 
SHAFTING ... 
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ZS 
The wide range of EGEN controls includes: Carbon i ‘ wee 
Potentiometers Type 102° Pre-set Resistors Type WMT! 

104° Miniature Carbon Potentiometers Type 105 i — 
and 115° Sub-miniature Volume Controls Type !1!, + : 
123 and 125-T.V. aerial plug and socket’ Pre-set INDUSTRIAL BIVISIOwW 
potentiometers Type 126/127. BRITANNIA WORKS, ST. PANCRAS WAY, LONDON, N.W.! 


| Telephone: EUScen 53993 
EGEN ELECTRIC LTD., Charfleet industrial Estate, | 
Canvey Island, Essex * Phone: CANVEY ISLAND 691/2 


ce @F CHEAT BHIVatee to 
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: fF Mbokes 


aoe Recording History, 


with the 
TWO SPEED 


TAPE UNIT 
Mk v! 


Never before has a Tape Unit of such advanced design been offered 
at the amazingly low figure of 18/10 -. Precision engineered and 
exquisitely finished che Lane Mark Vi represents unprecedented 
value in che realm of Tape Recording. Actractive discounts are 
available to quantity buyers. Note these special features. 


%& Three high grade motors. *%& 2 speed. 7hin./sec. 3}in./sec. 


* ee ae control electrically and mechanically hk Speed change at turn of a key 
int ° 


* Drop-in tape loading. *% Twin Track. 
% Automatic brakes %& British Standard Specification. 


Write for full details to 


VERDIK SALES LIMITED 


8, RUPERT COURT . WARDOUR STREET - LONDON, W.I. GERrard 8266 
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UNIVERSAL VALVE VOLTMETER 


Model VM853 


@ WIDE RANGE OF VOLTAGE 
MEASUREMENTS 


@ HIGHEST POSSIBLE INPUT RESISTANCE 
ON ALL RANGES 


@ MEASURES FROM D.C. TO U.H.F 


On the lower D.C. ranges, this instrument 

approaches conditions of an electrostatic voltmeter 

and on A.C, ranges a measuring diode contained in 

an external probe.is provided. To minimize the Volt 
effect of the metal body of the probe, the insulated Ranges - 
termina! head can be replaced by a spike. All-range lecuracy 
indicator consists of a §-inch meter fitted with Input + For the first five 20 megohms "p 
knife-edge pointer and mirror scale. Send for — aw = 1 poli r. 
leaflet giving full specification. 


BRITISH PHYSICAL LABORATORIES 


Radlett, HERTS Tel : RADLETT 5674-5-6 


SOMERFOR D s=s»sromunsuypsoxes 


Arange of 360 standard types avail- 
able for “off the shelf’ delivery in 
several different mounting styles 
including both open and hermeti- 
cally sealed * C '’ cores, 


A.C. Ranges 


Onerreg PR aie 


SOMERFORD CHRISTCHURCH HANTS) 7e/: /024/5 
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a —RELAYS 


announcing the 
IAQ retay 


A Relay of noteworthy dimensions, designed in size and per- 
formance to suit present day clectronic equipment. The new 
2400 Relay is available with twin light duty or single heavy duty 
contacts. 

When fitted with a 10,000 ohm coil, the pull-in is approximately 
4 milli-amperes; contact pressure and clearance have not been 
sacrificed to achieve this sensitivity. 

DIMENSIONS: Above chassis 24” high x 1” wide x 14” deep. 
WEIGHT: 44 ounces 


MAGNETIC DEVICES LTD 


NEWMARKET 


RELAY 
CABLES 


Wimeiess Worn 


The wule range of Aerialte serials includes type, 
for \elevision, radio and {.m. reception, Our lone 
experience in this specialist field enables as to 
market serials of extra high efficiency which give 
years of trouble-free service. Por example, there 
is mo equal to the Dublex 7.V. serial in terms of 
forward gain (6 4B) and broad bandwidth et the 
low price of €4/8/6. There are many other anique 
serials in the ramee—eend for details, Retail 
prices are from 13/6. 


Two valuable additions to the sceessory range are 
the Part No. 168 coaxial plug and the Part No. 169 
ln-line attenvator The piug is of three piece con 
struction and is eastly fitted to the semi-sirspaced 
and standard types of coaxial cables. The le-line 
attenuator ic evailabdle in five types, 64B, 1248 
1845, 2448 and 3648 and carries plug and socke! 
ends. It may be instantly inserted in aerial down- 
‘oad. Other secessories include plags, sockets 
iwbtaing arrestors, brackets, eto 


A new type of T/V downlead has recentiy been 
introduced under the trade mark of “ Acrazial.” 
This eable has lower attenagtion than solid types 
and yet ls ovellable at the same pr ce (814. per yd 
retell price). Other cables available include twin 
teeders (sereened and ausereened) tor 75 ohm 
and 800 ohm applications as well as 50 ohm and 
76 ohm coaxials with solid and semi-sirspaced 
insulation, A special low capacity cable for car 
tadio seria! conncetions ete. is also manufactured 


Acrialite connecting wires are being increasingly 
used in the radio, T/¥ and electronics industry 
due to their Gexibility, wide colour range and low 
cost. Thermoplastic insulation ensures 8 bicher 
dielectric plus (he advantages of greater mechani- 
eal strength, tire and pe 

Avmialite connecting wires are easy to handle 
and easy to strip and save valuable time on the 
production floor, Please send for leaflet and prices 


Aerialite relay cables have been designed and 
manufactured to provide efficient and permanen( 
installations for sound and broadeast relay set- 
works, To meet these exacting requirements 
these cables heve the minimam of atienaation 
combined with tigh mechanics! strength. The 
range includes single and double star quad, sing\« 
polythene insulated, fat twin Pig, § and single 
eter quad copper taped relay cables Tela- 
vision relay cables are also available 


The eew types DAI and PA! meet the need for 
both multiple outlet and individual serial distribu- 
thon and amplification, The sise of these unite is 
anilorm and approximately Ojin. long ~< 4in. wide 
x Stim, deep, The pre-amplifiers are available for 
either Band I of If] in one of two valve versions 
and give high gain couped with a broad band- 
width. The distribetion unit will provide coaxia! 
socket outlets for six receivers. More outlets may 
be odtained by using more of these units. 


Your Enquiries Invited 


COMPLETE SATISEACT/ON 


WITH 


AERIALITE 
PRODUCTS 


AERIALITE LTO 


CASTLE WORKS STALVBRIDGE CHESHIRE 


MULTITONE 


SPECIALIZE 
in equipment for the DEAF 


and for PHYSIOTHERAPY 


The ADAPHONE 


enables the deaf to hear TV and Radio pro- 
grammes in comfort and safety and with a clarity 
unobtainable when using a hearing aid for this 
purpose. It is also ideal for those with normal 
hearing who wish to hear the programmes with- 
out disturbing others. 

The Adaphone has an attractive grey plastic case 
(3in. x 2in. x I}in.). Weighted straps hold it 
in position on any chair arm. The input is 
matched for 2 to 10 ohms connection and the 
transformer tested to withstand 2,000 volts D.C. 
The listener can adjust the volume to his in- 
dividual need without affecting the loudspeaker 
volume. 

Tone control is obtained by alternative output 
sockets; ‘ Normal ’and ‘ High.’ 

The M3 model has Automatic Volume Com- 
pression 

A low-impedance insert-type magnetic miniature 
receiver of D.C, resistance 30-40 ohms is supplied, 
but a bone-conduction receiver is available in- 
stead, at extra cost, for those who prefer it. 


MODEL M4. Complete with miniature earpiece, 
standard earmould, and leads “ai 
MODEL M3}. Incorporating Automatic Volume 
Compression, complete as above 1 as is 


MODEL MS. Incorporating Loudspeaker Switch 
for ‘ silent ‘ listening as is 


Obtainable through all leading Red eolers or direct from 
Muititone Electric Company Limited 


MULTITONE ELECTRIC CO. LTD. 
223-227 St. John Street, London, E.C.| 


NEER ~ ¢ ND AMPLIF 
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Mal 


rood Wishes for 1933 to all their Overseas 


! Electric Ltd., send Greetings and 


Customers and thank them again for their 


continued support. 


During 1954 great strides have been made in electronic tube design, 
with the result that many new types have been produced. Most 
of these types are already in our stocks, which, we believe to be 
the most comprehensive available and now consists of over 1,200 
types of both receiving and transmitting tubes. If you have not 
received our latest price and stock lists we will be pleased to supply 
same on request. 


HALL ELECTRIC LTD 


HacreoN > HALTRON HOUSE, 49-55 LISSON GROVE, HALTRON 
| LONDON NW. 


Cabies 
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and NOW available --- 
FE RROVOUICE 


PLASTIC TAPE 


Incorporating all the latest developments in tape production 


PRE-STRETCHED PVC The QUALITY tape at 


BROWN OXIDE et : 
HIGH OUTPUT acompetitive price... 


LOW BACKGROUND NOISE 32/6 per 1200 ft spool 
EASE OF ERASURE On the well-known universal Ferrovoice Spool 
HIGH TENSILE STRENGTH 600 ft 19/6 
NON-CURLING 300 ft 12/6 


The popular FERROVOICE PAPER TAPE is still available 


MAGNETIC COATINGS LIMITED 


VENOR ARDENS LOND JANE 9 


YORK & LABORATORY 28 DASHWOOD TRADING ESTATE 
LARCH ROAD LONDON SW 12 BALHAM 5579 


/ TA REGD. 


— the link between good reception 
and good service . 


In the Radio Industry, perfect reception 
can only be obtained by using good sets— 
and GOOD SETS ARE MANUFACTURED 
FROM THE BEST COMPONENTS. 

‘* DELANCO " materials maintain a high 
standard of quality and are able to stand 
up to the strain of continual use. Start 
using our -_ class components to-day 
and you | be among our valued 
customers who are regular users of 
“DELANCO” INSULATING MATERIALS. 


\ _ \ \ \ 


Photograph of stamping by courtesy of Murphy Radio Ltd. 


ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD. 
CAYTON WORKS, BATH STREET, LONDON, E.0.1. Phone CLE 3271 
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The “ ANTEX ”’ is the original ‘X’ aerial, designed and patented by Antiference, 
Although widely imitated, it remains unsurpassed in performance, reliability and ease 
of installation. it is the only COMPLETELY pre-assembled ‘ X’ aerial 


AND NOW - GREA 
(MPROVEMENTS/ 


NEW SNAPACITOR DIELECTRIC— 
The insulative capacitive coupling introduced by 
us to avoid metal to metal contact and the 
resultant corrosive effects, as well as absolute 
protection from the weather, now incorporates 
a completely new type of insulation which is 
not only tougher, but enables still higher 
capacity to be obtained with greater signal 
efficiency. 


NEW ANTI-VIBRATION DEVICE— 


All Antiference rod elements now incorporate 
a vibration damper developed on our behalf 
by the Vibration Department of Messrs. De 
HAVILLAND PROPELLERS LIMITED. As 
a result of this simple and effective device the 
results of “howling” and “ flutter” on the 
TV screen are reduced to an absolute minimum 
whenever Antiference aerials are used. 


MEW “ GATEGRIP” MAST BRAC- 


KET—All Antiference aerials are designed for 
the greatest convenience of the rigger and their 
simplicity of erection has now been further 
improved by the introduction of a mast bracket 
that features fully retained spoke bolts that can 
be swung aside for insertion 


of the mast and swung back 
for tightening—enabling the , 
rigger to have both hands free 


at all times. LIMITED 


SALES DIVISION: BICESTER ROAD, AYLESBURY, BUCKS. Telephone: Aylesbury 1467/8 


UNBL AS 


LOCKWOOD 


Standard Loudspeaker Cabinet 


This new ‘LOCKWOOD’ model has been manufactured to 
meet the demand for a cabinet of high quality, and in con- 
unction with various loudspeaker units and high fidelity apparatus 
s capable of giving reproduction of a very high order 


*A vented design developed from the Monitoring Loudspeaker 
Cabinet used by The British Broadcasting Corporation (BBC 
PAT. 696,671), this enclosure is, we believe, the sensible ap- 
proach to the problem of providing good quality in the home at a 
reasonable price 


The combination of good materials and first-class workmanship 
is incorporated in a functional design, and this cabinet is accept- 
able in most furnishing schemes. It can be manufactured in 
exotic veneers additional to the almost traditional 


Oak, Mahogany or Walnut, or alternatively in 
coloured finishes, suitable for Broadcasting and 
Television Studios 


A brochure, free on request, fully explains this new model and why 
it is supplied ready to assembl. 


EXPORT & TROPICAL MODELS AVAILABLE, 
Trade enquiries invited, 
DEMONSTRATIONS BY APPOINTMENT ONLY. 


* “Wireless Vorld,’’ November & December, 1950. 


LOCKWOOD 


Acoustically Designed Cabinets 


LOCKWOOD & Co » LOWLANDS ROAD 
HARROW + MIDDLESEX 
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MAINS 


TRANSFORMERS 


FULLY INTERLEAVED 
SCREENED AND IMPREGNATED. ALL GUARANTEED 
ALL PRIMARIES ARE 200/250 v. Half Shrouded. 
HSM63 (Midget). Oucput 250-0-250 v. 60 m/a., 6.3 v. at 3 amps 


5 v. at 2 amps 163 
HS63. Output 250-0-250 v. 60 mi/a., 6.3 v. at 3 amps., 5 v. at 

2 amos. 166 
HS40. Windings as above. 4 v. at 4 amps., 4 v. at 2 amps 166 

Output 
#482. 250-0-250 v. 80 mia 19/- 
HS}. 350-0-350 v. 80 m/a., 19/-. HS30. 300-0-300 v. 80 m/a 19/- 
HS2M. 250-0-250 v. 100 mia, 21 HWSTS. 275-0-275 v 

100 2 21 
HS30X. 300-0-300 v. 100 mia. 2I/-. HS3X. 350-0-350 v 

100 mia 

Fully Shrouded 

FSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps 

5 v. 2 amps 16/9 

Output 
FS2. 250-0-250 v. 80 mia 21 
FS30. 300-0-300 v. 80 mia. 21/-. FS3. 350-0-350 v. 80 mia 21 


PS2X. 250-0-250 v. 100 mia. 23/-. FSIS. 275-0-275 v. 100 mia. 23 
PS30X. 300-0-300 v. 100 mi/a., 23/-. FSI. 350-0-350 v 


All the above have 6.3 4-0 v. at 4 amps., 5-4-0 v. at 2 amps 
FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v 


4amps., C.T.5v. 3amos. Fully shrouded 47/6 
FS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v 
4amps., C.T. 5 v. 3amos. Fully shrouded 67/6 


F3SX. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amops., 4 v. 8 amps., 
4. Jamps., 0-2-6.3 v.2amps. Fully shrouded 

FS160X. Output 350-0-350 v. 160 m/s., 6.3 v. 6 amps., 6.3 v 
Jamops., 5 v. 3amps. Fully shrouded 

FS43XK. Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 v 


6amps., 5 v.23 amos. Fully shrouded 63/6 
HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amops., C.T. 5 v 

3amps. For receiver R1355. Half shrouded 26/6 
HSISO. Output 350-0-350 v. 150 m/a. 6.3 v. 3 amps., C.T. Sv 

amos. Half shrouded 27/9 
F346. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v 

3 amps. Fully shrouded 29/6 
PS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v 

2Zamps., C.T.5v. Jamos, Fully shrouded 29 
PS256. Output 250-0-250 v. 90 m/a., 6.3 v. at 6 amps., 5 v. at 

3 amps Fully shrouded 28/6 
PRI‘1. Output 230 v. at 30 m/a., 6.3 v. at 1.5/2 amos 21 
FS1S0. 350-0-350 v. 150 m/a., 6.3 v. 4 amps., 5 v. 3 amps 31/6 
PSISOX. Output 350-0-350 v. at 150 mia., 6.3 v. at 2 amps, 

C.T. 6.3 v. at Zamos., C.T. 5 v. at Jamps. Fully shrouded Né 


The above have inputs of 200/250 v 


OUTPUT TRANSFORMERS 
MIDGET OF. 5,00001) to 1) 39° 
8,000) to 302 9 
OP10, 10/15 watts output. 20 ratios on Full and Half Primary 7/9 
OPO. 30 watts output, 20 ratios on Full and Half Primary 25/9 
Williamson's O.?. Transformer to Author's specification... €4/13/6 
Chokes for Williamson's Amplifier, 30 H. at 20 m/a 16/6 
10 H. at 150 m/a 72 


FILAMENT TRANSFORMERS 
All 200/250 v. input 


FR. 6.3 v. @ amps 96 
F4. 4¥. @ lamps, 7/6. Fé. 6.34. @ 2 amps 76 
FOX. 6.3 v. @ OD amps..5/6. FIZK. 12¥. @ | amp 8. 
PU6. 0-2-4-5-46.3 v Zamps., 10/-. FI2. 12.6 v. tapped 6.3 v 

» 3 amps 16/6 
F724. 24 v. tapped 12 v. @ 3 amps 26 
P29. 0-2-4-5-6.3 v. @ 4amps,, 18/9. FUI2. 0-4-46.3 v. @ 3 amps 7/6 
PUM. 0-12-24. @ I amp 7/6 
5. 6.3 ¥. @ 10 amps. or 5 v. @ 10 amps., or 12.6 v. @ 5 amps 

or 10 v. @ 5 amos 4). 
F6/4. Four windings at 6.3 v. tapped 5 v. @ 5 amps. each, giving 

by suitable series and parallel connections up to 6.3 v. G 

20 amps sié 


Quotations, etc. stamped addressed envelope, please 
C.W.O. (add 1/6 in £ for carriage) 


Export enquiries invited. 


H. ASHWORTH (Dept. W.W 


676 Gt. Horton Road, Bradford 7, Yorks. 
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RCA 


$100,000, 000 is a lot of money by any 


standards! This is the amount which RCA has devoted 


to television research and development and from 
which the RCA compatible colour television 


system in the United States of America has emerged. 


IN INTRODUCING COLOUR, RCA has developed many 


specialised items of equipment which can be made 


available to manufacturers preparing for the 


introduction of a British colour television service. 


S 
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Colour Image Orthicons 

Flying Spot Scanners 

Colour Multiplier Phototubes 
Tri-Colour Kinescopes, 15’ & 21" 
Colour TV Test Equipment 
Etc., Ete. 


e 
e-ererece 
2, ' @ o,°, 
levee 
nent gts? 


, Enquiries to: 
RCA PHOTOPHONE LTD. 


An Associate Company of the Radio Corporation of America 


3% WOODSTOCK GROVE, LONDON, W.!I2 
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RY X 


miniature SOLDERING 
INSTRUMENTS 


the smallest precision 
soldering instrument 
you’ve ever seen 


The end of a 
production manager's 
nightmare... 


No ceramics or mica are 
used in ORYX soldering * ; 
instuments. Nothing to go 


Model Consumption Voltage Bit Diameter Weight Length Price Spare Bits 
wrong. Entirely designed 12 | (awa | 6,12, 240r50| 316° (48 mm) \OSor | 61 [ci $0) de 
i ccttenchliatiiteantiitimennti ianienlies Mata sale eons 
and made in England for pro- |e _ 10 wares Sonly 5 52° (4 mm) 6.5 oz 6 a 1s0 i 7/6 
P . 9 8.3 watts 6, 12424 5/32” (4 mm) 0.25 oz 6 fi $90 1/8 
duction line reliability and }|——— =f (rcsteeas Se tna. = 
’ J 6A “6 ween éenly 3/32” 2.4mm) 0.25 oz 6” ti $0 1/8 
pin-point precision soldering com Guts | Sealy fs 1/16" (1.6 mm)t | 0.25 oz. 6” Tie 7 
’ tur c Fixed ‘ 
Sole Distributors * Special High Tempera e Model ¢B 
r : 3 TOWER HILL: LONDON: EC3 Phone: ROYa! 4439 Grams: (Overseas) “Antexlim, London”’ 
4 4 SUPPLIERS TO H.M. AND FOREIGN GOVERNMENTS, LEADING ELECTRONIC, HEARING AID, INSTRUMENT 
‘4 RADAR, RADIO, T/V AND ELECTRO MEDICAL MANUFACTURERS, HOSPITALS AND UNIVERSITIES THROUGH- 


OUT THE WORLD 


a . G 
AO 9g ca 


Specialists in High Quality Reproduction for over 20 years 


AMPLIFIER 
Price: 


£9.15.0 £19.15.0 


CONTROLS: |. Input: (a) Radio 50-100 millivolts. (b) Gram (low Output: 10-12 watts. Distortion: Less than 0.1% total harmonic at 
nee) 15,100 m.v c) Gram (high impedance) 20-150 m.v & watts. F wency Response: 10-100,000 cps., within | db. 15-30,000 
id) Microphone or Tape Recorder 10-100 m.y. 2, Equaliser: (a) 78 eps. Hum Level: Better than 80 db. down. Damping: Factor: 40 
¥- c) L.P. (d) American NARTB. 3, Pileers (a) Roll-off Skes Feed Back: High degree of negative feed back giving outstanding 
4). (bh) 7 kes. (c) 9 kes. (d) & kes. (steep). (ec) Level response. (f ransient performance (special Partridge output transformer with 
oe lift. 4. Treble: Lift or cut of 15 db. §, Bass: Lift or cut of TERTIARY feed back-wincing Input Required: 250 millivolt 

15 db. 6. Volume Control: combined with ON/OFF switch. Power or 10 watts output. Mains Input: 100-250 v. A.C. 40-60 cycles 

Supply: Por radio unit WO vy 145 ma. 6.3¥.28, Finish: Hammered Interested in P.M.? See page 42 


bronze with engraved Florentine bronzed panel 


The A.10 incorporates ALL get FILTERS and pe 
additional filter units are require All components are fully . 
tropicalised. a RD KEWS” (Novem ser 1954 says: 
You can hear this outstanding Amolifer at your loca! High Fidelity RECO 

Specialrsts or at our Showrooms at Holloway, which are open on week 

days from 9 a.m. to 6 p.m. (Saturdays until 5 p.m.). You are narticularly les quality 
invited to attend our special High Pidetity Demonstrations on Thursday 
evenings at 7 p.m. If you would like further particulars please write 


ip 
wite excellent, its power output 
f reproduction & qi oe 
fat han fer all norma loudspeaker systems, tts 
or adequate for a ~ 
- pm frequency response leaves nothing b 


to we (Dept. WJ.) for descriptive booklet tion infinitesine - b ed and recommended unthout 
o “ prats 
ARMSTRONG wiIkELESS & TELEVISION CO. LTD, desired... . It am 7 
, pation — 
WARLTERS RD.. HOLLOWAY, LONDON N.7. Tel: NORth 3213/4 re ee eee 
_ es 
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HIGH QUALITY 
SOUND REPRODUCTION 


A growing domestic market 


The great advances which have been made in sound repro- 
duction, notably in recordings, gramophone equipment and 
loudspeakers, have led to a growing public demand for high 
quality reproducing apparatus. 

Mullard’s contribution to these trends has been the develop- 
ment of a range of audio valves of advanced design which meet 
the most exacting requirements of amplifier designers, and 
which are already used by leading amplifier manufacturers. 

During the development of these valves appropriate circuitry 
was devised in the Mullard Valve Applications Laboratory. In 
accordance with normal Mullard practice this circuit data is 
being made available to manufacturers of components and 
equipment, and also to home constructors. 

A High Quality 10 watt Amplifier cirewit using 5 of the 
latest audio valves was demonstrated by Mullard at the recent 
Radio Exhibition at Earls Court to a large and enthusiastic 
audience. This particular circuit is designed for easy construc- 
tion at relatively low cost and will especially appeal to those 
enthusiasts who up to the moment have been unable to afford 
the higher cost of more elaborate equipment, 

The circuit and the valves are fully described in Mullard 
publication MV8104 which is now being advertised. Manu- 
facturers of components and complete equipment who may 
wish to utilise the circuit information or to offer components 
which conform with the specification are cordially invited to 
apply for full details. Arrangements have been made to check 
and approve prototypes and components if manufacturers 
wish to refer to the Mullard specification in their own literature 


and advertising. 


MULLARD LIMITED, CENTURY HOUSE (p= 
SHAFTESBURY AVENUE, LONDON, W.C.2 2 


MVE 1128 
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GOODSELL 


Type Ulustrated ts the 


William SEDER Amplifiers (below) 


GW12 fitted with 


large ‘C’ core output transformer 
Price GW18 £33 :15:0 
with ‘C’ core 238 :5:0 
GwWi2 £27:10:;0 
with ‘C’ core £32:0 


Wor 


IRELESS 


e | 7 


Ty pe PE A Pre-amplifiers (above) 


The latest PFA unit is built especially for 

with our range of Williamson Ampli 
fiers. Separate bass and treble control in 
equaliser section Low nolse—high gain 
> mv. input. 6 valves. Price £20. 


% Demonstrations of all these units at BK 
Partners Ltd., 229 Regent St., London, W.! 
and Classic Co, Led., 


Electric Croydon 


GOODSELL wr. 


40 Gardner Street 
Tel 


Brighton | Sussex 


Brighton 26735 


TyYPea 
tease £38) tv issL45 
Positive 0-200V 200-400 
Stabilised O75mA 150-80mA 
ive 0-85V _ 
Stabilived OimA 
Stabilisation 6:1 :1 
Ratio 
Impedance 2 ohms 2 ohms 
Ripple <SmvV <imV 
Unstabiiised 70V. D.C SV. D.C 
Outputs TEMA 150mA 
63V. CT 63V. C.T 
4a 
aE 


Tyres 
ePp.257 


£78 


0-500V 
0-250mA 


150V. 30mA and 
0-150V. OImA 


70: 1+ ve 
300 ;: Ive 


3 ohms ve, 
<SmV. + ve, <lmV-ve 


7S0V. or S00V. or 
OV. at 150mA 
6.3V. CT. 4A and 
6.3V. CT. at 2A 


1 ohm-ve 


ot Migh Glade 


STABILISED POWER UNITS 
BY BOULTON PAUL ELECTRONICS 


In all cases 


Transformer 


_ input tap changing by switch on 
front panel 

*% Aijl supplies isolated from earth and chassis 

% Separate earth terminal 

*% A single witched meter is provided for 


ng voltage end current 


jesign ensures superior performance 
: omponents are used —— and 
lves are conservatively rated for long life 


these or any other Boulton Paul Electronic 


will gladly be forwarded on request 


BOULTON PAUL ELECTRONICS 


Soren PAUL AIRCRAFT LTD. WOLVERHAMPTON 


Telephone FORDHOUSES 319! 


Telegrams : AIRCRAFT, WOLVERHAMPTON 
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GSE SELENIUM 
> o> RECTIFIERS 


for 


Direct current power supplies may be cheaply and 
efficiently provided from alternating current mains 
by the use of 6.E.C. selenium rectifiers. 
Maintenance costs are low as no moving parts 
are required 

Efficiency may be as high as 80%. 

No damage is caused by very high overloads — up to 
10 times overload may be applied for 2—3 seconds. 
The unit illustrated is rated at 26V 1000A but 


larger or smaller units are available to meet 
any requirements 


“SK 


SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3-LANCS - 


ELECTRIC CO LTD OF ENGLAND 


5% Wiretess Worip JANUARY, 1955 


ACCLAIMED... BRITAIN'S FINEST 
AUDIO REPRODUCER 


*% Built as a musical instrument, sounds like a musical 
instrument 

*% Entirely new development in  electrical-mechanical- 
acoustical system. 

*% The most efficient reproducer of audio frequencies in 
the world with a single drive unit/compound horn housing. 
% Indispensable for studio monitoring, or where definition 
and quality of reproduction is required. 


LOWTHER 
F.M. TUNER 


Tunable over 

V.H.F. Band II 

Quality recep- 

tion guaranteed 

from Wrotham 
and other sites Price £22 
' os ;' when ready. Plus purchase tax £7.6.4 

Type T.P.! £96 as illustrated. Finished walnut 
or light oak. Ex works, 
LOWTHER MOVING COIL PICK-UPS 

Fitted with diamond stylus. Std. or L.P. £9/10/- (plus £3/3/3 P. Tax) 
Fitted with sapphire stylus. 334 and 45 r.p.m. or 78 r. p.m. £5/10/- (plus £1/16/7 P. Tax 


THE LOWTHER MANUFACTURING COMPANY, , LOWTHER HOUSE, 8ST. MARKS RD., BROMLEY, KENT, ENGLAND 
ens ne 


NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


Iustrated are a few signal lamps taken 
from our wide range. The insulation of 
every Arcolectric signal lamp will resist 
a flash test of 1,500 volts A.C 

The $1.90 illustrated here is a typical 
Arcolectric low voltage. signal 
lampholder. lt is designed to accept 
popular MES. bulbs The bulb is 
accessible from front or rear of panel 
The domed plastic lens surrounded by a 

S.L.88/N 

polished chrome bezel gives a most 
attractive pane! appearance. This holder 


can be fixed in @ single 2" hole 

The mains voltage signal lamp S.L.88/N 

is supplied complete with an ME.S. neon 

tube and a suitable series resistance 
Write for Catalogue No 128 
SWiTCHES-:-tUtTo 


o 5.1.82 
CENTRAL AVENUE, WEsT MOLESEY, SURREY - TELEPHONE: MOLESEY 4336 (3 LINES) 
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MODERN TELEVISION TECHNIQUE 
“SYNC. CANCELLED A.6.C.” 


Before it became necessary for television receiver designers 
to make provision for Band ILL reception, vision automatic 
gain contro! was, genefally speaking, essential only in fringe 
area models: Long period signal fading, which A.G.C. 
combats, is normally severe only in fringe areas, although 
special circumstances can arise that make A.G.C. desirable 
in areas of good signal strength. 

But now that alternative programmes are imminent, and 
most receivers are being designed for two band operation, 
vision A.G.C. has become necessary on standard as well as 
fringe models. The difference in strength between Band I 
and Band III signals may be found appreciable in many 
areas, and if viewers are to be saved major adjustments to 
sensitivity controls every time they switch from one band to 
the other vision A.G.C., is essential. 

Vision A.G.C. Systems 

Broadly speaking, there are three forms of vision A.G.C. 
that can be employed: mean level A.G.C., gated A.G.C. 
and “ Syne. Cancelled A.G.C.” Each of these circuits has 
its own special merits, depending upon the particular 
circumstances prevailing. 

The mean level circuit is especially useful in fringe area 
conditions and is incorporated in the current “* His Master's 
Voice” fringe models. It relies in its operation on the fact 
that in any series of pictures the average of black and white 
areas is reasonably proportional to the strength of the 
signal, and so an A.G.C. voltage can be derived relatively 
easily. Its value as a fringe circuit is enhanced by its ability 
to correct automatically the tonal quality of pictures con- 
taining an abnormally high proportion of black, as occurs, 
say, in transmission of night-time scenes. 

Gated A.G.C. is a good circuit, but requires rather more 
components than the other systems. This circuit works on 
the principle that the amplitude of the “ back porch” is 
directly proportional! to the signal level. The video signal is 
applied to a valve which is rendered conducting by a 
“gating” pulse from one of the scanning circuits in the 
receiver. If the gating pulse is made to occur at the correct 
time and for the correct duration to be coincident with the 
back porch, then the valve conducts and measures the 
amplitude of the back porch, thereby providing an A.G.C. 
voltage 
“Sync. Cancelled A.G.C.” 

The third system, evolved by “His Master’s Voice” 
engineers, is “ Sync. Cancelled A.G.C.”, which combines 
the advantages of the systems previously mentioned with 
simplicity, low cost and consistent performance in difficult, 


DC RESTORED 
\ VISION & SYNC 
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| 


SYNC CANCELLED 
SIGNAL 


“ Sync. Cancelled A.G.C.” circuit diagram. 


varying conditions. “Sync. Cancelled A.G.C.” has been 
incorporated in the current “ His Master's Voice” two- 
band “ Highlight” receivers. The technique of the system 
consists very simply of measuring the amplitude of the 
sync. pulse, which is, of course, directly proportional to the 
signa! strength. This is done in two steps. The peak of the 
inverted television signal (sync. pulses positive going) is 
clamped to a known reference voltage by a diode circuit, 
such as the grid-cathode of the sync. separator valve, The 
sync. pulses are then completely cancelled by pulses from 
the sync. separator valve, and the resultant signal is re- 
measured by peak detection of the A.G.C. diode. If the 
reference voltage is zero, then the output of the A.G.C 
diode will be a negative voltage proportional to the sync. 
pulse amplitude. If the reference voltage is positive, then 
a negative A.G.C. output will not be produced until the 
signal has reached a prescribed amplitude. Since noise 
pulses are essentially in the same direction as picture 
signals, this circuit has the advantage that A.G.C. voltages 
arejunaffected by interference. 


“HIS MASTER’S 


THE GRAMOPHONE COMPANY LIMITED 


VOICE” 


HAYES MIDDLESEX 


Wireless WorLD 


Rola Sale stion 
The Final Word 


In all radio reproduction it is the LOUDSPEAKEP 
which has the Final Word. It is the LOUDSPEAKER 
which finally determines the quality of reproduction 


The finest radio receiver in the world can only 
give indifferent results if fitted with an indifferent 
LOUDSPEAKER 


it is the LOUDSPEAKER which re-creates the sound 
and it is the LOUDSPEAKER above all which must 
be BEYOND REPROACH 


We have loudspeakers for every purpose and set manufacturers Model P44 
are invited to collaborate with us on all problems relating to Lightweight 12” Loudspeaker 


sound reproduction 


q | ‘te | : FERRY WORKS, 
Ola .e estion { . THAMES DITTON, SURREY 


Telephone : Emberbrook 3402-6 


IN RESPONSE TO NUMEROUS REQUESTS FOR THE INCLUSION OF 
THE TRAWLER BAND ON OUR PRESENT RANGE OF SEVEN MINIATURE 
COIL PACKS WE NOW INCREASE THE RANGE TO EIGHT AND PRESENT 
THE FOUR WAVEBAND CP.3F. FOR 500 pF. TUNING CONDENSER. 


This Coil Pack is for use with a 500 pF. 2 Gang Condenser and 
covers the standard Long, Medium and Short Wavebands with 
the addition of the Band 50 160 metres, 1.85/6 Mc's This covers 
the Trawler Band, 105/160 metres, Shipping, 68/74 metres, Aero- 
nautical 52/55 and 95/105 metres, and the 80 and 160 metre Amateur 
Bands 

The CP.3/F comprises of Acrial and Oscillator coils wound on 
** Neosid ’’ formers complete with iron dust tuning cores, Wave- 
change Switch and Mica Compression Trimmers mounted on an 
aluminium plate. Fixing is effected by an additional nut on the Wave 
change Switch. The I.F. is 465 ke’s. For use with any standard 
frequency changer 

Retail Price: 49 - plus 164 P.T Total 65/4, 

The following Coil Packs are also available 


CP.3/370 and 500 pF. Three Waveband Coil Packs for use with 
either 370 or 500 pF. tuning condensers 
Retail Price: 32/- plus 10/8 P.1 Total 42/8. 


CP.3/G. Three Waveband Coil Pack for 500 pF. tuning condensers 
with provision on the Wavechange switch for gramophone position Retail Price: 39/- plus 13/- P.T Total §2/«. 


CP.4/L and CP.4/M. These compact 4 station Coil Packs are available for either—1 Long and 3 Medium wave stations 
(CP.4/L) or 4 Medium wave stations (CP.4/M Retail Price: 25/- plus 8/4 P.T Total 33/4. 


CP.4L/G and CP.4M/G. As above but with provision for gramophone pick-up on the Wavechange switch 
Retail Price: 31/- plus 10/4 P.T.—Total 41/4. 


Send |/- for General Catalogue Obtainable from ali reputable stockists or in case of difficulty direct from 


DENCO (CLACTON) LTD. 3579 Old Road, Clacton-on-Sea, Essex 


Press: ** Osram "' ‘** 912" Amplifier Chassis, 14/6. Front Panel finished in bronze complete with contro! markings 
P F 
6/6. ** Muliard”’ “* Five-Ten "’ Amplifier Chassis, 1416. Front Panel, 66. 


THE HARDEST 


Under knoop Hardness Test: 
FLAME FASHIONED 
Normal Sapphire 


1 Polished with Diamond. 


++ 4 | val ae ae 
oe \ 10 SACRO INCHES 


om | 


WIRELESS WorRLD 
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THE STRONGEST 


Average Tensile Strength: 
FLAME FASHIONED 102,000 Ib./sq. in. 
Normal Sapphire 67,000 Ib./sq. in. 


7 oe 
¥ 


ie p 
A 


THE SMOOTHEST 


See the Brush analyser 
charts below. 


2 Tumbled by Sapphire Bearings process, 3 Flame Fashioned by Sapphire Bearings. 


a We 
MICRO INCHE 
Trt t 


Not even WINDSOR FLAME FASHIONED STYLI Jast for ever— 
but they are the HARDEST, SMOOTHEST, STRONGEST Sryli ever made! 


The Charts above are records from a Brush surface 
analyser, comprising a diamond point riding on the 
sapphire surface, so that the movement of the dia- 
mond point is transmitted through a piezo-electro 
crystal and an amplifier to a recording oscillograph. 
The magnification in the vertical direction is 40,(00 


and in the horizontal direction 16. In Fig. | the 
surface irregularities caused by diamond scoring 
occur at regular intervals and reach to 15 microns 
from the datum line. In Fig. 2 the irregularities 
are no higher than 2 microns. Fig. 3 shows the 
perfect smoothness of the flame fashioned surface. 


FLAME-FASHIONED SUPER 
SAPPHIRE 


Made exclusively by SAPPHIRE BEARINGS LTD., 96A MOUNT STREET, LONDON W.! 


Easily the world’s largest makers of Sapphire Styli 


Wire.ess Worip JANUARY 


Highest quality reproduction 
from STANDARD and MICRO- 
GROOVE records. 


ARIABLE 


RELUCTANCE 


Vv rs 
PICKUP TYPE No. 50! E RR 
-_ 


Incorporates the No. 500 Cartridge, and 
has the following features :— 
Precision Cast Arm 
Very low Vertical Inertia. 
Free-running lateral bearings, 
Single hole pedestal mounting adjustable 
to suit all turntables. 
Mounting Hole 7 in. from Turntable 
Centre. 


Price £4.12.10 inc. Tax 


a 3 


CARTRIDGE No. 500 


Very low dynamic 

mass and high com- 

pliance. Easily re- 

placeable sapphire or 

diamond styli. Low 

playing weight—6 to 8 grams. Frequency 
response |5-20,000 cps. Suitability for use 
in all climates. Output 3mV per cm/sec. 


Price £3.6.4 inc. Tax 


(Sapphire Styli) 


THE GOLDRING MANUFACTURING CO. (GT. BRITAIN) LTD. 


49-Sia DE BEAUVOIR ROAD, LONDON, N.! 


ee 


Telephone: CLissold 3434 


Cell u lav Plilsthene : 


75 ohm. TV. DOWNLEAD CABLE 
Nominal Attenuation at 50Mcs:-2.5dB 100ft. 


ee FRR OF A 


Plain Copper Wire Braid ....... 
Cellular Polythene Insulatedto 0/129 Diameter... ... 


1/029 Annealed Copper Conductor... .. . 


A Glover Product 
_WTGLOVERECO.LTD. 5 Specialists in 
ee RR nd MANCHESTER 17 ae Plastic Extrusion 


JANUARY, 1955 Wire_ess Worip 


Type 830 


Y PLATE AMPLIFIER: 
Frequency Response: 
2.5 db from 30 c/s+20 Mc/s. 

Sensitivity: 

75 millivolts per cm. 
Rise-time: 

30 Millimicroseconds. 
TIME-BASE: 
Range: 

0.05 second to 1.5 microseconds 
Operation: 

Triggered or repetitive. 
Expansion: 

Variable up to 5 times. 
Traverse: 

A traverse control enables any portion 


of the expanded time-base to be 
viewed. 


E.H.T. VOLTAGES: 


|, 2 or 4 kV. ee 


“THE OSCILLOSCOPE TYPE 830 has been designed for general wide-band frequency 
work and is particularly suitable for observing pulse waveforms with very fast rise-times. 
The frequency response of the Y ampiifier is flat from 30 c's to 20 Mc's and the time-base 
provides writing speeds up to 20 cms. per microsecond 
The mechanical design is the same as that employed in the Airmec Oscilloscope Type 723, 
the Cathode Ray Tube being mounted vertically and viewed through a surface aluminised 
mirror. The instrument may therefore be used in conjunction with the Airmec Oscilloscope 
Camera Type 758. 


Full details of this or any other Airmec instrument will be forwarded gladly upon request. 


AIRMEC LIMITED 


HIGH WYCOMBE, BUCKINGHAMSHIRE 


Cables; Airmec, High Wycombe 
Tel: High Wycombe 2060 


Wireress Worip JANUARY 


TUNERS 


WE SPECIALISE IN 
HIGH QUALITY 
TUNERS FOR USE 
WITH ANY OF THE 
WELL-KNOWN 

9 Bond (6 Electrical bind spread) with RF AMPLIFIERS doo Oresdeane. Wiligeriee coe 


f ri 
Se DAS. Delores Acaitad ANC. Nereis of realism wich complete absence of bac 
Tropicalised. 444, Tax paid ground noise. €21. Tax paid 


S6E Similar in specification to S6BS but only 4 wave bands 
. —~37 m., 100 m., _ +» 19 m— 

Sloan’ aie. Tox ool. ne See eer oe THE NEW FM82. Self Powered 200/250v. 
S6 As S6E but 3 wave bands, 16 m.—50 m., 195 m.—550 m Three V.H F. Stations on a switch. 

800 m.—2,000 m. £30. Tax paid. ae 
SSE 4 wave bands, 12.5 m.—550 m. R.F. pre-amplifier, variable Separate trimmer for each position. 

selectivity |.F., Delayed Amplified A.V.C. €21/6/8. Tax paid. Range of each position 87mcs—1!00mcs. 
SS As SSE but 3 wave bands, 16 m.—2,000 m. £21/6/8. Tax paid 
$4 Standard High Quality Feeder Unit. Specification as S5 Output 2 volts approx. 

but without R.F. amplifier. £16. Tax paid. 


Cc. TT. CHAPMAN (Reproducers) LTD. 


RILEY WORKS, RILEY STREET, CHELSEA, S.W.10 FLAxman 4577/8 
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SIGNAL 
GENERATORS 


IMPROVED VERSIONS ARE NOW IN LARGE SCALE 
PRODUCTION. A NUMBER OF MODIFICATIONS HAVE 
BEEN MADE TO THE CIRCUIT PROVIDING SUPERIOR 
PERFORMANCE AND HIGH EFFICIENCY. 


Fundamental coverage 100 Ke/s—70 Me’s Calibration 
accuracy + 2% on all bands, C.W,. or M.C.W. and separate 
fixed A.F. output controls on front panel—attenuator, 
range switch, tuning, modulation On/Off and mains On/Off 
Stout metal case finished cream with leather handle—front 
panel black with natural lettering. 


SCGM.1— MAINS OPERATED WITH DOUBLI 
— WOUND IMPREGNATED TRANSFOR. 
MER 


SGB. ] — OPERATION BY STANDARD ALL-DRY 
wie od BATTERIES 


ILLUSTRATED LEAFLET 24. 


Ae WEYMOUTH RADIO MFG. CO. LTD., 
"ee& =| CRESCENT ST., WEYMOUTH, DORSET. 


ARM, BURNE-JONES & CO., LTD., LONDON, 8.E.1 


WIRELESS WoxLD 65 


radio products Itd. 
QSMOR (Dept W.61) 418 BRIGHTON RD, SOUTH 
CROYDON SURREY Telephone Croydon 5/ 48/9 


These really powerful units ‘n compact form give quality and performance right out of proportion \o their midget size and 
modest cost. Osmor * ‘Q" Cail packs have everything that only the highest degree of technical skill can ensure—extra 
selectivity, super i y Size only |} x 34 x 24 with variable iron-dust cores and Polystyrene formers 
Built-in trimmers. Tropicalised. Preali Receiver-cested and guaranteed. Crly 5 connections to make. Al! types for 
Mains and Battery superhets. and T. receivers. ideal for the reliable construction of new sets, also for conversion of 
the 21 Receiver, Fr. 1196, Type 18, Wartime Utility and others. Send to-day for particulars! 


asta COILS OSMOR sTATION SEPARATOR CHASSIS CUTTER 


The Separator may easily be tuned to eliminace 


A full range is available for all popular wave- | any one station within the ranges stated and 
bands and purposes. Fully descriptive leaflets Sh Type Hole Sizes Prices 
and connection data available. (Optional) new fitting takes only a few seconds erp Cuning 
simple fixing 2d. extra just note these ts effected by adjusting the brass screw provided tin, x bhin 96 

5 Star Features * Only tin. high. 2 din. x Ifin. ‘6 
* Packed in damp-proof containers. * Vari- 
able iron-dust cores. * Fitted tags for easy TYPE METRES Gin. & Ifin, 22/6 
connection * Low i 141-250 tdin, x in 27/3 
loss Polystyrene for 
mers L. or MW : — = i list on request 
T.R.F, REACTION Plugs 
COIL TYPE OR into 4 319-405 
11-12, 4/9 receiver 5 
6 
7 
8 


A range of coils for Permeability tuned with | 
F.M Receivers 7'6 flying leads. Standard size Ijin. = tfin. x 
shortly available 410-550 k/c Jin. For use with OSMOR coilpacks ene } 
A special design ot others, 14/6 pair Midget ifs. 465 c j 
coils now available COMPLETE tin. x din. x 2fin., 21/- pair. PREALIGNED 
for reflex circuits | 16 extra, both types. | 


Send 5d. (stamps) for fully descriptive literature Ot14e.S—VARIOUS DIALS CALIBRATED To cons 
ff apeie ‘The really efficient S-valve Superher Metal dials, overall size Stin. square. Cream background, 3-colour 
ft eget and Practical Drawings,” 6-valve ditto, Type Mi, L.M.S. waves. M2, L. & M. waves. M3, M. and 25. waves 


3-valve (plus rectifier) T.R. circuit, Battery Price 3/6 each 

portable superhet circuit, Coil and Coillpack Pointer 1/6; Drum, Drive, Spring and Cord, 3/2. 
leaflers, Chassis Cutter leaflet, and full radio and component lists, and Type A glass dial assembly, measuring Jin. x Jin, ( = 94 overall) Meunts 
nteresting miniature circuits, etc. nany position. Choice of two 3-colour scales, 24/6. P. & FP. I 


OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING ¢ 
TO CIRCUITS IN WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED ¢ 


WE ENDEAVOUR TO KEEP ABREAST OF THE TIMES BY BUILDING THE VARIOUS CIRCUITS PUBLISHED in 
“WIRELESS WORLD,” “PRACTICAL WIRELESS, . oe Son ETC WE KEE? STOCKS OF THE COMPONENTS 


“ PRACTICAL WIRELESS ” “WIRELESS WORLD’ ’ “ RADIO CONSTRUCTOR” 

Coronet Four: Beginners’ Superhet; “No Compromise” TRE Tuner Converting the TRII96 receiver to » 
crystal diode set. Radio feeder units 
Economy 8 W.P.P. Amplifier Circuit 


and details available for adding push-pul! 
Autogram, modern reflex, etc sensitive T.R.F., etc. to the 5/6 valve Osmor superhert, 


A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICATION. 


Q COIL UNITS MAKE EASY SWITCHING 


Wavebands may be added or changed in a few 


Case Portable; RIISS Converter; A.C 2-valve Receiver. Television Converter 


Modern High Power Amplifier 2; Actache | “Midget Mains Receiver.” Sensitive general purpose s'het receiver simple 


Band-Pass 3; Modern |-Vaiver; 3-speed | (special coils in cans available), Midget 


minutes. Switching arrangements can be increased 
as required. Multi waveband Coilpacks may be 
easily made up. The Coil Unit consists of Aerial 
and Oscillator Coils and Trimmers wired and ready 
to connect to switch. 


‘W 3dA1 LIND TOD 


COM UNIT TYPE t 


THE SIMPLEST AND MOST CONVENIENT 
METHOD OF SET BUILDING SO FAR / PER including 4 
DEVISED FOR THE AMATEUR. *" UNIT foolproof drawings. 


NEWCOMERS TO RADIO: VW/E HAVE A NEW DEPARTMENT READY AND WILLING TO HELP 


DESIGNERS ARE ASSURED OF FULL CO-OPERATION 


Please let us know your requirements — send us your problems. 


Wire_ess Worip 


High quality material and 
dimensional precision are 
attributes of Bullers die- 
pressed products. Prompt 


delivery at 


JANUARY, 1955 


competitive 


PORCELAIN 


REFRACTORIES 


Phone: Tiptor 


for general insulation 


for high temperature insulation 


1691 Phone 


We specialise in the manufacture of 
FREQUELEX 
for high-frequency insulation 


PERMALEX & TEMPLEX 
for capacitors 


BULLERS LIMITED 


MILTON ~ STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 2138! (5 lines) 
lronworks : TIPTON, STAPPS London Office 


Telegrams & Cables: Bullers, Stoke-on-Trent 
6 LAURENCE POUNTNEY HILL, E.C.4 
MANsion House 9971 


MULTI-CHANNEL 


TUNERS 


for 
TV or FM 


RECEPTION 


These instruments have created special 
interest in the Trade. They have 
been specially developed for incorporating 
into new TV receivers, or for converting 
standard receivers for reception of Bands 
I, 11 and Ill. They utilise a cascode 
RF amplifier type PCC84, and a new 
valve PCF80 of the triode pentode type. 
Power requirements : 


H.7 170v. 25mA; Heater:—1!6°4 at -3 amp; 
A.G.C. lines >-5v. maximum. 


Provisional price: £6 
Please write for full details. 


Valnadic 


VALRADIO LIMITED, NEW CHAPEL 
FELTHAM, MIDDLESEX PHONE 


AD., HIGH ST 
FELTHAM 424 


Sb 


TRANSFORMERS 


for POWER SUPPLIES 
and AUDIO FREQUENCY 


A.l.D. Approved 


Suitable for use in 
all electrical and 
electronic equip- 


ment, to Ministry, 


B.S.S. or commer- 
cial standards. 
Tropical or stan- 
dard finish. 


Enquiries from manufacturers and the trade only. 


Quotations sent upon receipt of specifications or drawings. 


STEWART TRANSFORMERS Ltd. 
75 KILBURN ‘LANE, LONDON, W.10 
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**** A four star message from CLASSI C 


16 PAGE 


AMPLIFIERS AND PRE-AMPLIFIERS 


Cash 
Price 


Leak TL/10 £28 
Leak TL/12 with Vari Slope £40 


QUAD Mk. II with Control 
Unit £42 


with Pre-amp 


Goodsell CR/500 with Con- 
trol Unit £% 


with 
£53 


Goodsell Williamson 
PPA Control Unit 


Pye PF.91 with PP91A Con- 
trol Unit £42 


Ultra-Lin 25 
£42 


Pamphonic 
watt 


Goodsell GW12 with pre- 
arnplifier 


Rogers Mk 
pre-amp 


£42 
Il with junior 
~++» £23 


7 


De- 


pos- 
it 


0 55/- 
0 89/- 


0 82/- 


0 66/- 


0 107/6 


0 82/- 


0 82/- 


0 84/- 


0 4/- 


180/- 


139/- 


139/- 


1939/4 


75/10 38/10 27 


First—the equipment itself 

Music lovers and Hi-Fi enthusiasts alike agree that good music 
cannot be satisfactorily reproduced on any but real high-fidelity 
equipment. Here at Classic we have the widest selection of the 
finest equipment available today, and it is small wonder that more 
and more enthusiasts turn to Classic—the Hi-Fi specialists. 


Second—a cabinet in keeping to go with it 
Characteristic of the enthusiast is the way in which he often hooks 
up first-class equipment and produces excellent results—a character- 
istic which, while it delights the ear, does not always please the eye 
—or the wife! We have a range of cabinets specially designed to 
house Hi-Fi equipment as befits its performance. 


Third—everything you need 
We can supply all the most up-to-date Hi-Fi equipment. 
now produced a comprehensive 


We have 


ILLUSTRATED CATALOGUE 


in which you will find complete lists and prices of our wide stocks 
This catalogue is available on request and the following is a small 
selection from it. 


GRAMOPHONE MOTORS AND PICK-UPS 
De- 
Cash 


Price 6o0f llef 8 of 


7/4 M/1 
62/8 23/5 
444 15/8 
60/4 W/O 23/3 


NEW Connoisseur }-speed 
Variable £25 15 
NEW Garrard Mode! W1B £19 
NEW Collaro Mode! 2000 £13 
NEW Collaro Mode! 2010.. £18 
NEW Jason Variable Speed 
Type I £12 
NEW Leak Diamond Stylus 
pick-up with 2 heads and 
transformer 
NEW Ferranti Diamond Sty- 
lus pick-up with 2 heads and 
transformer 
NEW C i D 
Stylus pick-up with 2 cr cu 
NEW Collaro Studio Trans- 
cription Pick-up with Turn- 
over head “£s s 
NEW Acos G.P.19 with 2 
HGP 39/1 heads “£s , 


42/2 21/6 14/10 


£20 67/10 


494 £L% 


494 


49/7 


Fourth—Terms still more favourable 


As you will see when you get your catalogue, our H.P. terms have 
been completely revised, making our equipment easier to buy than 
ever. 


Send 6d. in stamps for your 16 page Catalogue NOW ! 
GLASSIG BLECTRICGAL GO LTD 


352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2 
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ICbhleve ment, 


IN. RECORDING PRINCIPLES, 
BEYOND ALL COMPREHENSION | 


- 


The AC60 recording amplifier is exactly as used in 
the Tape Recorders 
designed primarily for use with the “ Blpico”” Tape Deck 


new “ Impresario” and is 


the finest tape recorder of the age as well as concurrent or indepe 
fidelity amplification system with a frequency response substa 


THE “ ELPICO ” TAPE DE 
Twin track to British and U 
and 4)in 

Playback and Erase heads. A.C 


Two-speed, 7hin 


Ask your dealer o 


LEE 
484A A 


*Elpico House,”’ 


Te 


Together, they provide 
ndent use as a high 


ntially flat from 48-15,000 cps 


cK 
S.A 
p's 


only 


THE ACé60 RECORDING AMPLIFIER 
5 valves, 4 watts output. All connections for 
external instruments as well as tape deck 
recordin bias and erase voltages A.c 


19 Gas 


standard 
Record 
19 Gns 


only 


r write direct to us for fullest information :— 


PRODUCTS 


(GREAT BRITAIN) LTD. 


Great Eastern Street, 
London, E.C.2 


lephone : BIShopsgate 0444-5-6 


for Precision 
instruments 


INSIST ON HIF plus 


PA 26W GIVING 25 WATTS 
ouTPuUT 
PA TOW GIVING 76 WATTS 
ouTPuT 
2 Microohona Faders 
2 Gramop one F aders 
Bassani Treble Gortrots 
4 gh output and low 
distortion tactor 
; Standard Low andj H gh 
oulput impedances 


Look for the Registered Trade Mark 


Hifi DERRY &T., BRIERLEY HILL, 


e STAFFS. Telephone: Briertey Hill 7604 


Withinterchangeable 
Ideal 
job, 


blades in 3 sizes. 


for every it 
easily fits the pocket 
and is ready in an 


instant. 


FROM 
SUPPLIERS 
EVERYWHERE 


Manufactured by 
J.STEAD & CO. LTD., SHEFFIELD, 2 
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FIRST AGAIN 


V.H.F. Motorcycle Set 
type 88 


Selective calling 
Low battery drain 
Light 

Robust 
Weatherproof 


. Sets the Standard 


-“ 


; 


BRITISH COMMUNICATIONS 
CORPORATION LIMITED 


Second “Way, Exhibition Grounds, We mbliey, Middles Teleph We ey I2il 
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PRE-RECORDED TAPES 


Three 


Exclusive Features of 


1 Reflectograph Recorders 


can be set to give the 


MAGNETIC TAPE RECORDERS 


orrect musical pitch 


2 Reflectograph Recorders have a variable speed control 


3 Inching Control allow 


reels come automatically to a smooth stop before the 


All Reflectograph Recorders continue to conform to C.C.I.R. re 


particularly 
eliminated by 


the incorporation of a ‘Safe 


Model TR1. Reproducer only. Frequency 
response 75-14,000 cycles + 3 DB, Output 
0.25 volts from cathode follower 


rapid inter-reel shuttling with no risk of sn 


with regard to playback characteristics, and now Ac: 


ipping the tape 
servo brakes are applied 
ommended specification, 


idental Erasure has been 


switch postition 


Model RR1. Separate Record and Playback 
Amplifiers. Frequency 75-14,000 
cycles + 3 DB. 50-14,000 cycles 6 DB 
Output 1.3 ‘volts from cathode follower. 


re sponse 


For (ull information on the Reflectogr sph Range write to the Manufacturer 


RUDMAN DARLINGTON 


Wednesfield, Staffs. Tel: Wolverhampton 31704 


Anyone can make it! 
Pounds! Mo skill, no special tools 


Think of it! High-grade furniture | mamuy In 
mainly in SOLID Oak, Walnut, 
‘| or Mahogany—for about half the 
|} cost of ordinary furniture! Our 
free book telis you just how it's 
done ... how to save pounds with wonderful 
i-Kit. Absolutely no skill needed—just a screwdriver 
mmer and you your wife anyone Can as- 
mbie itinno time There's a whole range of lovely things 
or your home-—everything from a@ luxury Needlework 
inet on rubber-tyred wheels to a big Kitchen Cabinet. 
he prices will astonish x ou 
Send for fascinating FREE BOOK in colour 
You owe it to yoursel! to read this remark- 
able book Find out how you can save 
yunds and - ounds with Furni-Kit 
vave furniture that is so much better. T 
book is fully Hilustrated with real photos 
and gives dimensions, details of easy terms 
in tact, everything you ll want toot te 
about this thrilling new idea 
your eopy today FR KE 


hail 


i Dept. wee 
Parts fit like magic! 


LUXURY SELF-BUILD FURNITURE : 
29/31, Wright's Lane, Kensington, W.8 


(ELECTRONICS) LTD 


WhiteAd 


No skill needed! i 


GIVE YOUR WINDINGS 
A GOOD LIFE 


IMPREGNATE WITH A BLICKVAC 
HIGH VACUUM IMPREGNATOR 


' Full range of models available to meet the 
needs of 


% The large-scale Producer. 
% The Research Laboratory 
% The small Rewind Shop. 


BLICKVAC UNITS MEET THE 
MOST STRINGENT SPECIFI- 
CATIONS. 


Outstanding features: 


% Ease in Control. x Simple attachment of auxiliary 
autoclaves. ye Best quality fittings. ye Fully demountable 
to facilitate cleaning. 


UNEQUALLED FLEXIBILITY AND PERFORMANCE. 
Units available for: 


VARNISH BITUMEN 
WAX POTTING RESINS 


If your problem is Coll Impregnation 
CONSULT BLICKVAC 
Write today to 


HAMILTON ROAD WORKS, HAMILTON ROAD, $.E.27 


Associated with Biick Time Recerders Lid., Blick Engineering Lid. 


WIRELESS WORLD 


FREQUENCY RANGE 1 


9 to 500 Mc/s 


Caner Love 


This, together with other new designs 
for 1955, is fully described in the 1955 edition 


of Marconi Instruments Catalogue. 


Anew. INSTRUMENTS 


ERATORS - BRIDGES VALVE ¥V TMETERS +« Q METERS WAVEMETERS 
TANDARDS WAVE ANALYSERS BEAT FREQUENCY OSCILLATORS 


MARCONI INSTRUMENTS LTD - ST. ALBANS ~- HERTS ~- Phone: ST. ALBANS 6160/9 


30 Albion Street., Kingston-upon-Hull. Phone: Hull Cencral 16144 19 The Parade, Leamington Spa. Phone: 1408 
Managing Agents in Export 
MARCONI’S WIRELESS TELEGRAPH CO. LTD - MARCONI! HOUSE STRAND - LONDON, W.Ci 
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MAY WE SEND 
Type 0-120 YOU PARTICULARS? Type 0-100 


Portable, Lightweight, High-sensitivity Audio ‘scope. Servo and General Purpose ‘scope. 7mV/cm. r.m.s. 
4mVicm. r.m.s. (max.). Push-pull Plate deflection. (max.). Direct coupled, symmetrical ““X"’ and 
External terminal connections to “‘X'"’ Amplifier "Y " Amplifiers. Triggered Time Base. Time and 
and C.R.T. available. 3c/s to 25Kc/s, Voltage calibration. D.C. to 4Me/s. 


Furzehill Laboratories Lid. 


57, CLARENDON ROAD . WATFORD . HERTS. Cables: FURZLAB, LONDON. Tel.: Gadebrook 4686/7 


(4 FREE SHAVES 


with the SUPERB NEW 


REMINGTON 


ELECTRIC SHAVER ff 


~ fi 
will convince you 


that it really does shave quicker and smoother 

than any other method, The extra long shaving 

heads are slightly arched to fit easily into 
those hard-to-shave spots 


SEND DEPOSIT OF ONLY r. MANUFACTURERS OF 


(Returned if not satisfied) AUTOMATIC & HAND 
Srinnee ee Pree GIRL AC He 1004500 broad new, COIL WINDING 


Sent post peid in silk lined presentation case 


@ WE WILL ALLOW YOU AQ/_ | MACHINES 


FOR YOUR OLD ELECTaAt Rina | 

SMAVER it you de ‘ide to keep ihe REMINGTON 

atertrai. GROOCHURE FREE! e 
- (LEICESTER) LTD. 


Te L. R. SUPPLY Co. Lid. Qe 29A WELFCRD ROAD, LEICESTER 
2, BALCOMBE, SUSSEX —_ Phone 5386 


) 
) 
) 
») 
) 
) 
) 
) 
2 
) 
) 
) 
) 
J 
) 
) 
) 
) 
2 
) 
) 
) 
J 
y 
) 
) 
) 
) 
) 
) 
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Pointers for Designers 


VALVES NUMBER FOURTEEN 


N709 OUTPUT PENTODE 


*ULTRA-LINEAR” OPERATION 


The diagram illustrates the circuit of a 
simple and economical 14 watt high quality 
amplifier using two Osram N709 output 
pentodes preceded by two Z729 low noise 
pentodes. 
The distortion is extremely low, not 
greater than 0.1% at 11 watts and only 
0.5% at full output, for which an input 
of 150 mV r.m.s. is required. The output transformer 
should be of good quality, with a primary 
inductance of 80 H, and a leakage inductance not 
greater than 100 mH. The screen tapping points 
include 20% of the turns of each half primary, 
counting from the centre-tap. The anode-to-anode 
load is 7 ka, 
With the moderate degree of overall feedback 
employed this circuit is both stable and trouble- 
free in 
operation. 


Further 
information 
can be obtained 
on application 
to The Osram 
Valve and 
Electronics 
Department 


2729 2729 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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OISSeUT with DIAMOND STYLUS! 


The SUPER LIGHTWEIGHT PICK-UP 
can now be supplied to order— 


with an armature system fitted with diamond stylus 
Price complete with one head (either Standard 78 r.p.m., 
or Microgroove, 334 and 45 r.p.m.) fitted with diamond 
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each 
—e head £5.12.9d. plus Purchase Tax £1.16.2d 

eplacement armature system fitted with diamond 


a us £3,13,0d. plus Purchase Tax £1.3.5d HEAD PIC] 


Existing model with sapphire 
system still available 


3 SPEED MOTOR 


New Price: 
Retail Price ..£17 15 0 


Purchase tax 5 13 11 
Total Price ..£23 8 11 


; SPEED M ’ 


A. R. SUGDEN & CO, (ENGINEERS) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Tel: HALIFAX 69169 
Telegrams: ‘‘ Connoisseur, Brighouse.”’ 


OVERSEAS AGENTS: &. Africa: W. L. Procter (Pty), Led., 63 Strand Street, Cape Town. Australia: J. H. Macrath & Co. Pry, Lrd., 208 Little 

Lonsdale Street, Melbourne. Canadat The Astral EHlectric Co. Led., 44 Danforth Road, Toronto 13, Ontario. New Zealand: Turnbull & lone 

Lad., Head Office, 12/14 Courtenay Place, Wellington. Hong wt The Radio Peoole Ltd., 31 Nathan Road, Hong Kong Mataya: (Main Di 

uibutors) Bastland Trading Co., | Prince Street, Singapore. U.S.A. (Main Distributors): Danby Radio Corporation, 2042 Chestnut Street 
iphia, 3, Pa. Audio Supply Laboratories, Nickels Arcade Buik Jings, Ann Arbor., Michigan 


Facsimile in Sound 


-——M. R. SUPPLIES Ltd.——, 


(Established 1935, 


Offer trom stock « large rance o! F_H.P. Geared Motors and other first class and brand 
new material. Prices nett 
GEARED MOTORS, 220/250 +. Wo 1 ph apacitor/indnetion, by best makers 
eontinuwnely rated Pinal shaft 300 © p.m 10 the./ine. final torque) and motor 
Overall length Tin. Leads brought out for 
6) 
~ unite, off the chelf! All with lead 
Series wound, 220/240 ©. AA 
final speed 100 oF orp m jin., ether £5/17/6 (es. 2/6) 
10 of | ¢.p.m., overall length #in 8/6 

, 1 rom, Hep e., Boom wi 17 
2/%). Also Cap./ind. High duty models, 66 ¢.p.m 

0/18/46, aise same mode! 20 ¢.p.m o¢. Also 10 ¢.9.m, and | rpm. (0 

/ihe.) overall length |0ip., either 14) 10/- ~. O/). And many others Pleas 
send we your PHI Geared Moter enquirt We are supplying many of the large 
industrial firme 
CAPACITOR INDUCTION MOTORS roy dor 120/240 ©. 50 «. 1 ph. rated 1/400t 
BLP., 1,400 ¢.9.m., fitted ifin, pulley, iw oni cartons, with correct capacitor 
GB (dew, 2/4). Also series woe My 7 ¥. ACID. 6,000 p.m 
ideal fur cine projectors, etirr wing 1 rm ‘ Bi- (dew ; 
ENDUCTION ht RS (Bplit-phave etart), 2 ‘ io } ph. (with provision for 
110 ¥.). Onue-quarter H.P., 1,425 ¢.p.m. Length of body Oa., diameter Gin., br od 


ewihd bacuine | BOTOR Ourr rts Cor omplete Really high quetit 
ng moter, foot conte 
t., with inet atin atic pl any machine & 15- 
DUAL READING D.C VOLPMETRAS 1 "20 an i p 
beads, 200 obtns/ volt ome 06 © j AuMSTERS. O/) amps 


sanditive m ty sins Minis siiead enenels Reeth nin TWO SPEED—SIMPLE PUSH BUTTON 
brand new, 47/6 ides. 1/-). Large range of B.P.L. Lastruments now available (r 


stosk, discount pri | CONTROL 
InsTRUMENT 


BRS. We have « limited supply, new, ex well-known makers 


full wave 0 (oe per oxide 8/6 T he E N 
STUD-TAP POTENTIOMETERS 25,000 ot In fermand for the 27-etad preeteor 
ewttch, approx. lin. radius, 7 TERMINAL eraips. 20 heavy brass termina: 
(with captive heads) on moulded strip 15 ‘ ry @hin. wide, each pair numbere 
1 to 10, Ideal for distribution, hook-ups, et 6/6 (des ve 
AIR THERMOSTATS. (Grand vow product of firet-claw manufacturer). Range Li t Pp 2 GNS 
36/76 deg. ¥ Cpaventies only 2 deg. ¥.). Capacity 15 amps. (250 v AC.). In nent is rice " 

4in. « Qin, * ami unbeatable value at BB/- (des. 4 ) 

ABLE COUNTERPOUE Lame (Terry). Extended arm length @ft. with 
twe joints and epring counterpote, to hold at any angle. Wired and fitted #4. 8« 
bolder and Ulting shade Laght weight and very handy in drawing office, machine chop SEE AND HEAR IT AT 
SYNOMAONOUS KLRCTRIC CLOCK MOVEMEWPL. (Aran ' 

4 ae © ov (Again in stock!) WOE + 

© «., with epindics for hours, minutes ant central seconds hands, in plastic dust Y oO U R L .@) Cc A L D E A L E R 
cover 34in dia., in. deep, with hex, realy for wee, B7/G ides. L/-). det of three bands 
te good style, for 6/Tin, din 


) Oe Philips Vescante Traaslormers, Stuart Electri: Pumps, 0.8.¢ MODERN TECHNIQUES 


M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.0.1. 138-144 Petherton Road, London, N.5 
Telephone : MUSeum 2958 Tel. : Canonbury 5896 


A High Quality 
F.M. Link 


for Outside 


Broadcasts 
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The GME550 F.M. Transmitter/Receiver is a compact and 
easily handled equipment ideal for outside broadcast link 
applications. Both transmitter and receiver handle the 
programme channel or cueing signals as required. 

The units are robustly constructed and mounted on 
shock absorbers, and have been used with marked success in 
stationary and moving vehicles. A generously rated 
convertor is built into the transmitter unit for 12V or 6V d.c. 
operation, and an a.c. power unit can be supplied for 
mains operation. 

The employment of frequency modulation keeps 
distortion to a low level over a wide dynamic range. Quality 
is further maintained by high note pre-ernphasis in the 
transmitter and i.f. limiting in the receiver—this results in 
an audio output with a low noise content even with weak 
signals. 


Duplex operation with two aerials is possible if 
required. Other optional features include carrying handles 
and a remote control panel. Details of the GME550 and 
special provisions which can be madé to meét customers 
individual requirements are readily obtainable from the 
address below. , 


Technical Summary 

FREQUENCY: Single spot in range 65 to 60 Mc/s or 60 to 100 Movs. 
FREQUENCY TOLERANCE: + 01%. 

FREQUENCY STABILITY: Within 1 part in 10° per C. 


AUDIO RESPONSE: (from transmitter audio input to receiver output) + 1448 
referred to 1,000 c/s over the frequency range 50 to 6,000 c/s, falling to —74B 
at 10,000 c/s 


RECEIVER SELECTIVITY: 6dB down at + 16 ke/s. 404B down at + © ko/s. 


SIGNAL-TO-NOISE RATIO: 10d8 for 1,V input increasing to 40dB for 10,V 
input, with 1 kc/s modulation and a frequency deviation of + 5 ko/s. 


TRANSMITTER POWER OUTPUT: 17 to 20W. 


Mullard 


SPECIALISED ELECTRONIC EQUIPMENT 


MULLARD LTD... EQUIPMENT DIVISION CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.4 
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PREMIER RADIO CO. 


8. H. MORISS & CO. (RADIO) LTD. EST. 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


The NEW 
PREMIER TELEVISOR 


SUITABLE FOR USE WITH THE ENGLISH ELECTRIC 
CATHODE RAY TUBE T901 OR ANY POPULAR WIDE 
ANGLE TUBE 


Brief Technical Details are as follows 


20 vaives (plus tube) Superhet Receiver, tunable from 40-68 Mc/s 
without coil or core changing. Wide Angle scanning Flyback EHT 
giving 14 kV, DOuomag Focaliser, permanent magnet focussing with 
simple picture centring adjustments, suitable for any wide angle 
Tube, may also be used with a 12in. Tube with very minor modifications 
VISION CIRCUIT. Common RF Amplifier, single vaive frequency 
changer, two IF stages, Video Detector and Noise Limiter followed by 
special type of Video Output Valve ALL COILS PRE-TUNED 
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND 
WIDTH 

SOUND CIRCUIT. Coupling from anode of frequency changer 
wo IF stages, Double Diode Triode detector and first LF Amplifier 
Diode Noise Limiter and Beam type Output Valve, feeding a 10in 
Speaker. ALL COILS PRE-TUNED 

TIME BASES. 2 vaive sync. Separator, giving very firm lock and 
excellent interlace 

LINE TIME BASE. Biocking Oscillator using a pentode driving a 
high efficiency output stage comprising Ferroxcube Cored Output 
Transformer with Booster Biode 

FRAME TIME BASE. Blocking Oscillator driving a Beam Ourpu 
Valve coupled through a Transformer to the high efficiency FERROX 
CUBE Cored Scanning Coils 

POWER PACK. Double wound Mains Transiormer supplying all 
L.T. and H.T. using two full-wave Rectifiers 


The Televisor may be constructed in 5 easy stages 

(1) Vision, (2) Time Base, (3) Sound, (4) Power 
THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING Pack, (5) Final Assembly. Each stage is fully covered 
COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE i” the Instruction Book, which includes layout, circuit 
WOUND MAINS TRANSFORMER. ALL PRESET CONTROLS diagrams and point-to-point wiring instructions 
CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING 
UP VERY SIMPLE. The Instruction Book also includes full details for con- 
verting existing Premier Magnetic Televisors for use 
with modern wide angle tubes. All components are 
7: oe GOED TE 6 individually priced 


instruction book 3 6, Post Free. 


PREMIER TELEVISOR 


CONSOLE CABINETS 


For 14", 16" and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a 
first-class Televisor. 
Folding doors are fitted to cover the Cathode Ray Tube when not in use 
A flap is provided which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable for a 10in. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. The overall 
dimensions of the Cabinets are the same: Height 384in. Width 19in. 
Depth Top 19in. Depth Bottom 2lin 
TUBE ESCUTCHEONS 
i7 2 few 
i7in. Broe — ded com 
léin. Black Moulded 
Dark Soreen Filter euitable 
Dark Soreen Filter euttalte 
Potystyrewe Mask for EE 


Rubber King (anti-Corousa ,‘ K.8.T% 
Polystyrene Bhrova or K.K.T.00 


HP. TERMS: DEPOSIT £4.19.9 & 

PRICE - - PLUS 21/- PKG. & CAR. 12 MONTHLY PAYMENTS OF 16/11 

—~w TERMS OF BUSIKSES >» : Cash with order or C.O.D. over £1. Please 
add 1) «for Post Orders wider 10) -, 16 under 40) -, unless otherwise stated 
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PREMIER RADIO COMPANY 


RECTIFIERS 
H.T. Pencil Type §.T.C 


JANUARY 


Limited supplies of C.R. TUBES SPECIAL OFFER !! 
SAVAGE AUTO-TRANSFORMERS 
INPUTS 110 v., 130 v., 200 v., 20 v., 250 v 
Stud switch control. OUTPUTS 110 v. and 
230 v. at 1,200 w. nominal, tested 2.4 KVA 
15A 3 pin sockets and fuses on pane! in 
handsome grey cabinet. Brand new, £7/15/-. 
by Neverlin, £8/15/-. 


~ 


VCRSITC 


Lead 
ef 22—° 
@2eonrnr, 


Price 35 P 

VCRSI6 

jin. blue pleture Heater volte 4 ALL BRAND 
4 kV In manufacturer's NEW 


pT ge ACA. CR. TUBES 


jin. screen. 4 volt Heater, This Bivctrostatic Tube 
is recommended as eminentiy suitable for Television 
15/- plas 2/6 Pkg., carr. and ine, Data sheets eupplied 


GRAMOPHONE PRE-AMPLIFIER 
Power requirements 200-250 v., 2 mA., and 6.5 ¥. oe 
this may be taken off exteting radio 

All the components to build the above anit, 88/6, plus 
1 pkg. and postage 


SPF 
ee 


L.T. Type Full Wave 
CABINETS—PORTABLE 
Model PCI 


—e 
Foes 
‘ss’? 


BATTERY CHARGER 
300-250 +. A.C, Will charge 2 v.. 6 ¥. and 12 ¥. Car 
Battery at | amp. Housed in strong meta! casing 
Pinished ip Green hammered enamel Bize 6in 
long, Sjin. wide, S4in. high. 
Guaranteed 12 mths. The 
above unit se manufactured 
by PREMIER and does not 


Famous Manufacturer's Surplus of 


ANTI - INTERFERENCE AERIALS 


offered at a fraction of original cost 


contain Ex-Govt. com 
ta. 

Pius 26 P. and P 39/6 The aerial ls designed for reception of tong, mediam 
and short waves with any ordinary of communicat.ons 

reoeiver baving an input impedance greater than | G00 

All incorporate metal rectifiers. Transformers are suitat le ohme tong/mediam waves and 160 ohms short waves 

for 200-250 ©. A.C. cycle mains Ine installation disertminates against locaily generated 

Cat. No electrical interference, expecially on the short wave 

2002 Charge 6 volt accumulator at | amy bands The equipment enables the installation of an 

ance, supplied to charge 2 volt A 8.5 Mo/e flatly-taned dipole which operates as a “ T 
aerial on medium and long waves. The serial and re 
ceiver transformers are intended to be interconnected 


with a 70 ohms co-axial cable 
COMPONENT PARTS 
erial Transl A bi. Comprising 
each: Aluminium transformer, Transformer clip 
rubber sucker, jin. jin. brass serew. 4AB x jin. bras 
1 bolt, 4BA out 
x 10 x Sin 3 Receiver Transiormer, Complete with insulators, clips 
x & x hin . ete., porcelain insulators 2 each, GOft. insulated seria! 
wire, 6uft. screened co-axial down lead 
PANELS 
7 «4 


ed bin 
Model “PC 2 


Lisard 


when 


Model rc 3 


Resiet 

cumula 

losed 6jin tor 3 6 

Cabinets are supplied with Panel, Carrying 2004 Charges 2, 6 and 12 v. aceumulators at | amp. 19/11 
"Packing and Postage 2/6 ALUMINIUM | CHASSIS 18 s.w.g. 

| Substantially made trom Bright Aluminiom with tour 


xO» Oe - me 


10 « Bie 9 
i 


~ 10 in 


Tx it «Mm 
j Tx~x ba 
S-WATT AMPLIFIER Pfeh fet 
0 x 8x Pra 
12 x 9 x 2hin 
14x 9 x hm 
UMINI 
7 =x 6in 
» Gin... 
«On 


E.A.R. MULLARD 510 AMPLIFIER toh = 


mn tt Mullard cireuit Combined change-over 16 « On 
wited w standard, L.P. records and radio Plug-in 20 « Gin 
18 «ns ; ‘ 


The New 


“PREMIER PORTABLE” 


TAPE RECORDER 


USING THE NEW LANE 2 SPEED TAPE UNIT MARK 6 


etal Case 
eakers 
5B.V.A. miniatare valves. 9) ens. 


Output muitable for 15 ohms 
Input ewitehed for pickup or 
Postage Installation instruction leaflet included 

LE CO-AXIAL CABLE & AERIAL WIRE, 15)-. piu» 
1/6 pkg. and carr 

COMPLET 


BE, 35/-. plas 1/6 pkg. and carr 


UAL'TY CRYSTAL PICK-UP 
oe OTHERMEL TYPE U48 26 - 


Pius 1/6 Pkg. and Carr 


Aevarrere tee 
RHOanenes Je anc' 


Postage 


COMPLETE 3 Dons CASH 


Packing & Carriage | gn. 


Including Reel of Scotch Boy Tape and Microphone) 


H.P. TERMS 


or Complete Kit including All Parts, Valves, Speaker 
Reel of Scotch Boy Tape, Rewind 


Cabinet, Tape Unit, 


£37.4.0 plus pkg. & carr. 15)-. 


SPECIFICATION 
% TWO SPEEDS 7}in. AND 3iin. %& 7 VALVE HIGH QUALITY 
PER SECOND. AMPLIFIER 


Spool and 


Microphone at 


THREE SPECIALLY DESIGN- * INDEPENDENT TREBLE AND 
* FD RECORDING MOTORS. BASS CONTROLS. 
% 1,200. TAPE REELS PRO- * MAGI! EYE RECORD LEVEL 
VIDING PLAYING Times Of ‘INDICATOR. 
1 HR. AND 2 HRS. 
* DROP IN TAPE LOADING. 
% EASY FORWARD OR RE- 
WIND WITHOUT REMOVING 
TAPE 


Amplifier 


Amplifier Kit (including Speaker 


Portable ‘Cabinet 


£1049 and 2 
monthly payments of £2.17.7 


Deposit 


SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW: 


built, wired and tested with Speaker) 
postage and carriage 7/6 


£14/15/-, plus 


Hire pogenace terms, Deposit £3/12/9 and 12 monthly payments 


of £1/0/9 
£11/0/- plus packing and 
carriage 5 


Hire purchase terms, Deposit £2/15/- and 12 monthly payments 
15/6 


of 


New Lane 2-speed Tape Unit Mark 6, £18/10/- plus packing 
and carriage 7/6 
Hire prayaese terms, Deposit £4/12/6 and 12 monthly payments 


of £1 
rexine covered). £4/19/6, plus postage and 


carriage 5 


Microphone, £2/15/-, plus postage and carriage 1/- 
Reel Scotch Boy Tape MC2-111 


1,200f¢.), £1/15/-, plus packin+ 


WILLIAMSON AMPLIFIER KIT od i. 


“LP. yr a £6.6. inertia: 4 y™ tenet t0 4 
This Kit is abevtutely compets 
Guarantors « 


ipouenta are 


naaiy eutht 


WILLIAM6ON CurPuT VRARETORIER 
Author 6 Specification 46 otut £445 
MAINS ee ~ SP425A 

Completely Shrouded) 
Thies Trauslormer has a0 sAditional ’ 


capable of supplying an « 
Peeters 


A and is 


stra ‘ Pre-amp of 


£2.12.6 


WILLIAMBON CHOKES 
12ft, 160 mA. Fully eb 
OH mA. Pu 


vberd 


MAY Bt £7. 19. Pk 
BUILT FOR & Carr 


Latest type Superhet Circuit using 
4 valves and metal rectifiers for opera 
tion om 200/250 volts A.C. mains 
Waveband coverage—short 16-90 
metres, medium 180-550 metres, and 
long 900-2000 metres. Valve line-up 
6KS freq. changer, 6K7, IP, 607 
Detector AVC and first AP, 6V6 
output The attractive cabinet to 
house Receiver 12in. long, 
6tin. high, Sjin. deep can be supplied 
in either WALNUT of IVORY 
BAKELITE or WOOD Instruction 
Book 1 post free, which includes 
assembly and wiring diagrams, also a 
detailed stock list of priced components 


the size 


DECCA MODEL 33A 
DUAL SPEED RECORD PLAYER 


includes erystal pick-up wit apphivre stylus and « 
epring 
gauge 
with 
bt enamel Matah 


light-weight plastic 


Heavy 


an 


balanoe | 
scoel 6 oteet 
press 


B.S.R. Type GU4A 3-SPEED GRAM UNIT 


Fitted with Decca Heads 


uperation ut 
100-120 
00-280 voll 


Complete with 


iverts 


Build these 
3-BAND SUPERHET 
RECEIVER 


WIRELESS WorRLD 


METERS 


Externa 
m 


-xxkxXx eae 
“I@O~i 


ABS UDA TO 


nr 


H.T. ELIMINATOR AND 

TRICKLE CHARGER KIT 
All parte to construct a 
of 120 volts at 2) mA 
later, Uses metal rects 


eliminator to give 


TRF RECEIVER 


MAY BP 


POR 


BUILT 


£5.15.0 


2O®®*A®D®PAZ7!ZD®@2I@&@ 


PREMIER RADIO COMPANY 


The circuit is the latest type TRF using 3 valves and 


Metal Rectifiers for operation 
mans 


200/250 


on 


A <¢ 
Wave band coverace is (80/550 metres o: 


medium wave and 809/2,000 metres on long wave 


The dial is illuminated and the Valve line-up 


“"s 


6K7 H.F. Pentode 6/7 Detector and 6V6—Ourtput 


The attractive Cabinets to house the Receiver size 


I2in. long, 6tin. high, Shin. deep, 


can be supplied 


in either WALNUT or IVORY BAKELITE or WOOD 


INSTRUCTION BOOK !/- (post free) which 


includes Assembly and wiring diagrams, also 


*e et eee eee eevevwevwewe ees @ 


wren wee TUNING CONDENSERS 
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PREMIER VARIABLE IMPEDANCE 
“ MATCHMAKER " M.0.15 OUTPUT 
TRANSFORMER 


Designed to meet the de 
ratio Output Tranefor 
all centre tappe 
valves either sing\ 
All” of "B''t 
orp Linatior 


ia 


theres 
LS watts aulio 10 


LOUDSPEAKERS 
tian. M a’ 


jin. dia 


BLAC 4ufin 
PLESSEY 
ELAC Ain ‘ia 
PLESSEY—-#in., 4 
imp (600 ohime f 


VITAVOX Ki2 
16 ohne, ing 
Pu 


CRYSTAL MICROPHONE INSERTS 


idew: riing and amplifier x 
ranelormer required, 9/6 t 


for tape re Mat 


hing 
ter 


a detailed Stock List of priced components 


January, 1955 


PREMIER MAINS TRANSFORMERS 


All primartes are tapped for 200-230-250 v. mains 40-100 


15- 


NEW PREMIER DESIGNS 


4-WATT AMPLIFIER 


MAY HF "ke 
BUILT FOR £4. 10. i & Carr 


sve ant 6X5 


The twin 


POR Ad 
triode 6817 
for ® con 
which 


ee line- ap 7 
ation and alx 
reult 
and continuously 
and treble 
m type an 
stput Traosformer wh 
for either ym of 15 ohm Speakers 
¢ feed-back is applied from the +. vodary 
utput Transformer over tue whole 
Amplifier to mput stage giving an excellent 
Due to the high gain 
type 
7 x ie 
ready 


aud 


Amplifier complete 
£5/5/- plus 3/6 pke 

INSTRUCTION BOOK, 1/- (Post Free) which 
imeludes Assembly and wiring diagram, also « 
detailed Stock List of priced components 


eaters and 
and cart 


ACCUMULATORS 


maker) 


MOVING COIL METER 
Moving Coil Meter basic movement 2 
bin fimenaiu 

takelite Case projecting type 
By removing 
ating the me 
ange above 


5.5/9 


MICROPHONES 
LUSTRAPHONE Movin H 1 
15 


Overall 
thermo 


ter 


the baale F A.D 


Atand 

Insert 
Ball T £2 ba 

, MICROPHONE Rotherme! 2A Doe 


¥ recommende 22.15.0 Table stands 
sborefld 6 ond 17/6 
ACOs ; 


Bape: 
for all the 


rystal Microphone @2/10/- 
i ae either Hand or Dexk 
type 


CAYSTAL MICROPHONE 

. which au be 
fopelanece 
The 
price 


natura 
wand pr 


heal 
196 
MAINS wores TLNNMATOR KIT 

’ seen with three «moothing 
x abel 


jectory 


liagreme tad 
ed inate receiver, 4/11 


GEC. wire ended 


Germanium Crysta' Diodes 26, 
24)- doz 


2 


WIRELESS WoKip 


PREMIER RADIO COMPANY 
sar nee | SPECIAL OFFER RADIOGRAM CHASSIS 


AR 5-VALvE surerner ravio 
sat ome guint ee 1» | RECEIVER 


uthiy payments 4 16/10 


ie - | PRICE 
compar £10.19.6 BS! 


band Superhet 
| Pkg. & Car. 10/- Receiver cover 
| me short, mediam and long waves Using the tates 
| miniatare all gla valves, overall chasse sige Lidin. « 
connecting the Power Pack to the In highly polished 7m. high fin. de 4 
. incladed The 6V6 output stage com- walnut cabinet $ BRANT NEW, READY POR 
ete with Output Transformer and Gin. speaker is built te high standards eneuring GUARANTERD 
tothe unit Price €6/5/-, plus 6/ king and carriage. | Gaality reception Bpecification= Packing = —* 10, - 
The two above Unite together on Hire Purchase Terme » . : * 7 5 Or om Hire Purchase erma, deport @8/11/'G and 
£4/6/2 Deposit and 12 monthly payments of 21/4/2 | rae — ee not Got ds BRL, 12 monthly payments of 14/5. 
Tuning, wave change, volume tone contro! on/off Gram ser 
y . , | Position on Switch. Pick-up and Extension Speaker CABI availiable for above Chassis in figured walnut 
PUSH-PULL OUTPUT TRANSFORMERS 2x 6VG into | pockets incorporated. Wor use on 200/250 ¥. A.C. mai ined with white sycamore, size Sft. wide, 2ft. #in. bigh 
DIMENSION® Width, l6)in. Height 19}im., depth *jm . 
T1164. BRAND NEW COMPLETE WITH VALVES, on Hire P , depestt 23/18/09 and 
£3/ 19/6, post aad carriage 1/6 B.P. Terme 22/14/11 deposit, and 19 monthiy pay {monthly payments of 2. 
METER RECTIFIERS Miniature wype with leads mooute of 15/6. Packing end Unsviags exten, 
1A., 6/9, post paid 


AMPLIFIER TYPE ALI4A. Nattery operated * vairm, | COMPONENTS AVAILABLE FOR THE MULLARD AND OSRAM “DESIGNS 


type VB.21 and VE.35, 9/1], postage and carriage 1/6. 


SLIDER RESISTANCE, Geared adjustment, 7.5 ohm, | BREQUENCY MODULATION GARRARD Ss UNIT 


4 a., 18/6, postage and carriage 1/6 


76 All components for the Denro Garrard rim drive 78 r.9.m. com 
HEAVY purty POWER RESISTANCE. 17.5 ohms, # i 
able tapping 19in. long, 2jin Gomties. 10. F.M. Unit, less Valves £4-1 6-1 plete with magnetic pickup and £4-1 9-6 
stage at rriage 2 Packing and postage | 6 turntable. Postage and packing 2/6 
HEAVY DUTY L.?. TRANSFORMER. Primary tapped 
0 cycles, Secondaries 4.2 v. 10 a. 4.2 ¥ 

00. 25 -, powtage and carriage 2 All components supplied for our Radio and T.V Designs are 
Boreee RESISTANCE Wire wound heay luty > > 

ms, 7/6, postage and carriage | guaranteed for a period of 12 months (Valves carry the usual 


VACUUM PUMPS Por model makers eX Rx-R.AP ’ ’ 
Type B9-Mk. [1], @B/6 postage and corviage 2 Maker's 3 months’ guarantee) 


LAMINATIONS 


IN BULK PROMPTLY 
PROTOTYPES TOO! 


We supply all types of Laminations in bulk promptly. All metals 
and specifications in most cases immediately available. All 


Silicon Iron Laminations are manufactured from Richard Thomas 
& Baldwins’ range of Ferrosil Electrical Sheets. Nickel Iron 
Alloy Laminations are supplied in the Permalloy range of materials. 
We undertake the manufacture of special prototypes for customers’ 
new designs in the shortest possible tume that size, type and 
circumstances permit. 

Send us a sample or sketch of your requirements, together with 


the specification, which will receive immediate attention. 
WE ARE SPECIALISTS IN BONDED LAMINATION PACKS. 


- 


ELECTRONIC 7{Glj) = LAMINATIONS 


Telephone No: Slough 25171/2 LIMITED Telegrams : Lamination, Slough 


OXFORD AVENUE, SLOUGH, BUCKINGHAMSHIRE 
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EAMLINED 
eae hich quality at low cost 


A Monarch Automatic Record Changer is produced every 15 seconds throughout each day 
This outstanding production achievement, which will be bettered in the very near 
future, is the first fruit of an extensive re-equipment programme recently laid down 
by B.S.R Here the finest precision machinery, the most modern 
production methods and raw materials and labour of the highest 
standard are integrated to produce the world’s finest autochang«r 
Here rigid stage by stage quality and accuracy control, and 
rigorous final testing determine the reliability and 
superlative performance the listener has come to 
expect of the Monarch. B.S.R. are today the 
world’s largest producers of autochanger 
and players outside the U.S.A 


AUTOMATIC RECORD CHANGER 


BIRMINGHAM SOUND REPRODUCERS LIMITED, OLD 


STAFFS 


Wir eless World 


RADIO, VISTUORN. Bene LaenLtuoe 


Vanaging Editor 
HUGH 5S. POCOCK, w.LeF 


JANUARY 195: 


E-ditor 
H. &. SMITH, 


Jee Wheis Inssu0e Editorial Comment 
Spiral Scanning 
World of Wireless 
Gramophone and Microphone Pre-Amplifier. By P. J. Baxandall 
Education and Training. By Francis Reece 
“* Special Quality” Valves: Progress Report. By E. G. Rowe, 
P. Welch and W. W. Wright 
Letters to the Editor 
R. S. G. B. Exhibition 
Electronic Positioning 
The Dust Problem. By Cecil E. Watts ., 
All You Need to Know About Radio. By “ Cathode Ray” 
Making a Good Recording 
Transistor D.C. Amplifier. By G. Johnson 
International Standardization. By G. David Reynolds 
Frame Flyback Suppression. By W. T. Cocking 
Transatlantic Telephone Cable 
Short-Wave Conditions 
AM/FM Communications Receiver 
VOLUME 61 NO. 1 Circuit Symbols. By “ Symbol Simon” 
PRICE: TWO SHILLINGS Talking of Test Gear . . By A. ¥. Reynolds .. 
January Meetings 
Random Radiations. By “ Diallist” 


FORTY-FOURTU YEAR 
OF PUBLICATION Unbiased. By “ Free Grid’ 


PUBLISHED MONTHLY (4th Tuesday of preceding month) | ILIFFER & SONS LTD Dorset Hows Stamlord 
treet London, §8.E.1 Telephone; Waterloo 3883 (60 lines Telegrams Ethaworld Secdist London Innual 
ption Home and Overseas, £1 7s. Od. U.S.A. $4.50. Canada 84.00 BRANCH OFFICES Hirmingham King Kdward 

New Street, 2 Coventry 8-10, Corporation Street Clasgou “ie, enfield Street. ©.2 Manchester 200, Deanegate 


Wirecess Worip 


Momome 


JANUARY, 1955 


| 
- 


VALVES, TUBES © CiRnRCUITS 


25. DAF96, DK96, DF96 and DL96, in ABC Receivers 


The design of 25mA filament chains for ABC receivers 
is governed by the need to provide satisfactory con- 
ditions for the output valve. With the simple series 
chain of shunted filaments given in Fig. 1, the DL96 
bias is derived mainly from the voltage drop across 
the other filaments. It is, therefore, highly dependent 
poo 2 


Gi Oar % OKee 


Ey 


jo oa! 
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 ] } 
' 


on the |.t. voltage. When the h.t. and |.t. batteries 
are new, the bias is about 3 x 1.5V 4.5V, and the 
h.t, is 90V. Satisfactory operation will continue until 
the Lt. battery voltage has fallen to 1.1V per cell, 
when the bias will be 3.3V and the h.t. may be about 
65V. If the Lt, battery is renewed at this stage, the 
bias will increase and the output will be reduced to a 
very low If, instead, the ht. battery is 
renewed, the high h.t. 


value. 
voltage and low bias will 
produce an excessive cathode current in the DL96. 
Tests in a receiver have shown extremes of 1.5mA 
and 5.0mA for the DL96 cathode current under these 
varied battery conditions. Separately renewable h.t. 
and |.t. batteries can thus be used only if the DL96 
bias does not include the voltage drop across the 
other valves. 

This is achieved if the DL96 is placed at the earthy 


aa Dar %6 On OF % 
| | | | 
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end of the filament chain, with bias taken solely from 
a resistor in the h.t lead, But 
difficulties arise: AGC provision is complicated; 
decoupling of the filaments will be difficult if the 
DAF96 is at the positive end of the chain: and, if the 
DL96 is the next valve in the chain to the DAF96, 
its filaments may act as a common cathode resistance 


negative three 


producing multivibrator action. 
If the h.t. and |.t. negative lines are separated (Fig. 2) 


\ 


the DL96 cathode current is held, in a typical 


receiver, between 2.4mA and 5.0mA; but dependence 


on AC is increase d. (One resistor in Fig. 2 is shown 


G3 Oat 9% 


dotted, as it has a high value and it does not greatly 


affect the operation of the circuit). 

High stability (3.0mA to 5.0mA) is achieved with the 
circuit shown in Fig. 3. There are two additional 
the DL96 cathode current falls as the 
Lt. voltage falls be added to the 
chain without increasing the cathode current varia- 
tion. the h.t. 
current flows through the |.t. battery and increases 


advantages 


and valves may 
But there are two disadvantages: 


its consumption by about 30°): and the bias resistor 


- —_ 
G4 177) 


| 
dal ‘i 
has to produce the required bias plus 2x 1.4V, 
therefore it 


must be a high-value close-tolerance 
component 

with the drain 
12°%,, is given by the recom- 
mended circuit (Fig. 4), which provides satisfactory 


Similar stability. extra battery 


reduced from 30°), to 


DL96 conditions at the cost of this smaller increase 
in Lt. battery consumption. This cost is adequately 
compensated by the ability of the circuit to work 
down to low voltages. Practical resistor values. for 
typical cathode currents, are shown in Fig. 4. Notes 
on the calculation of resistor values will be included 
Details of the 
requireme nts for maims operation have appeared in 
the Additional Notes to No. 23 in 
this series. 


Reprints of 


in the reprint of this advertisement, 
advertisement 
Tubes, and Circuits” (with 


tdditional Notes) are obtainable without charge from 
the address belo 


Valves, 


MULLARD LTD. Technical Service Department, Century House, Shaftesbury Avenue, W.C.2 
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A New Master ? 


ie must have sounded revolutionary to suggest, as 
we did last month, that the time had at last come to- 
relieve the Post Office of some of its powers of con- 
trol over radio. The present system has survived 
without basic change for over 50 years; we all tend 
to be conservative in these matters; the more sur- 
prising, therefore, that hardly any real objection has 
been raised against our proposals. Indeed, most of 
the criticisms have urged something more drastic, in 
some cases going so far as to say all executive and 
administrative power should be transferred to an 
independent body. Anyway, it seems clear that none 
of the radio interests are fully satisfied with the 
present position. Dissatisfaction has also been 
expressed in the House of Commons, where C. Ian 
Orr-Ewing said it would be wise to try to take the 
responsibility of frequency allocations from the Post 
Office and leave it to an independent body. 

What kind of body heetl tales the G.P.O. as 
the controlling authority? When this kind of ques- 
tion crops up the Federal Communications Commis- 
sion of the U.S.A. always comes to mind, and we 
have spent some time studying its history and con- 
stitution. The F.C.C. is “an independent Federal 
establishment” responsible to Congress. It is 
administered by seven Commissioners appointed by 
the President. Commissioners hold office normally 
for seven years. Not more than four Commissioners 
may be members of the same political party. 

What does the F.C.C. do? Roughly, it exercises 
all the licensing and controlling functions over radio 
that come under the G.P.O. in this country. In 
addition, it regulates internal and external wire com- 
munications, but does not license U.S. Government 
stations. Frequency allocations for these are made 
by an inter-departmental committee with which the 
F.C.C., however, works in close collaboration. 
Technical functions of the F.C.C. include the main- 
tenance of a laboratory dealing with such things as 
studying propagation and investigating interference; 
the operation of over 20 monitoring stations, the 
holding of technical examinations for operators and 
the inspection of stations. Administrative functions 
include the regulation of telegraph and telephone 


Wrrecess Worip, JANUARY 1955 


Wireless WA 


we 


a; 
age 
> 


BP. 


VOL. 61 No. 1 


charges and the assumption of at least some respon- 
sibility for the content of broadcast programmes. 

For the year 1951 (the latest for which a report 
is available) the F.C.C. was run by a total staff of 
1,205 persons. The number of transmitters licensed 
numbered 425,000. For all this the cost was 
$6,600,000, which does not seem 5 allowing for 
the vast size of the country and the large number of 
stations. It should also be remembered that much 
of the work of the F.C.C. is brought about by the 
intensely competitive nature of American radio. 
Taking everything into account, a safe guess is that 
a “ B.C.C.” would be far less costly than its American 
prototype. 

Can the F.C.C. model be fitted with a right-hand 
drive for use in this country? We can see no 
insuperable difficulties, though we must admit some 
of the organizational problems involved are rather 
outside our province. For instance, which of the 
Ministers would replace the Postmaster-General in 
assuming responsibility in Parliament for radio 
matters? Not, we should hope, the head of any of 
those Ministries which ae large users—and, it is 
to be feared, cften prodigal users—of radio channels. 

In the interest of economy the sale of broadcast 
receiving licences, the tracking-down of “ pirates” 
and the investigation of interference with broadcast 
reception should remain in the hands of the Post 
Office. Such tasks as the allocation of channels and 
licensing of stations, monitoring, inspection and the 
examination and licensing of operators should be 
transferred to the new controlling body. 

All but the most fervent of revolutionaries are apt 
to have some doubts when a sweeping change is 
proposed. Is it worth while passing over from the 
known to the unknown? Our thoughts go back to 
a talk with an American visitor a year or two ago. 
After we had explained in some detail the way 
British radio was controlled, he said, “I see; near 
enough, then, F.C.C, is American for G.P.O.” To 
make a change for the sake of a new set of initial 
letters would indeed be foolish, but there are in fact 
real differences. The G.P.O. is both an interested 
party and it is tied up with politics. 


SPIRAL SCANNING 


Simple Method for Industrial Television Equipment 


7 
\\ HEN F. P. Hughe ynducted his public search 


in the page f Wireless World for the Simplest 
Possible Scan* he started with a point, proceeded 
to a line and ended with a Lissajous figure generated 
by two slightly different frequencies. With the 
wisdom that comes event one can now set 
that he missed out what perhaps the simplest pos 
sible Li figure—the ircl This has the 
advantage waves applied to the x 
and y deflection 8 f r. tube are of th 
same frequency, although displaced 90° in phase 
It is then only e linearly modulate the 
amplitude or these vO wa iu prod ic€ a series 
of circles of increasing diameter which will completely 
fill im the I i spiral 


tube face-—-in snort 
The spiral in, of I not exactly new and 


alter tne 


sort >t 
- 


‘ nfll 
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aft iH i} 
hill i 
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Form of the spiral scan shown at (a) while (b) is the 


waveform used to produce it 


has been usex for a good many year 
but it is to tl French firm Laboratoires 
Derveaux that the} ve successfully adapted it to 
television purposes ription of the industria! 
television equipment have developed on thi 
principle is given in ute la Radio for November, 
1954. The scanning form, shown at (b) of th 
diagram, is a 15-ke wave modulated with 
50-c/s sawtooth ro the variation in cir 
diamete: One su applied to the hori 
zontal! deflector umera tube and receiving 
cr. tube and another one, 90° displaced in phase 
to the vertical deflector Each “tooth” of the 
sawtooth waveform contains 300 cycles of -he 15-kc/s 
sine wave, so this means that one complete sweep 
of the spiral, from the centre of the tube to the out 
side, involves 300 revolutions of the spot. If the 
tube face is bisected by maginary line this give 
the equivalent of 600 lines in a conventional raster 
Of course, the two components of the scanning 
waveform have to be kept in very strict phase and 
frequency relationship $ sawtooth is pro 
duced by frequency dividing from the 15-kc/s source 
Brightness modulation is applied to the receiving c.1 
tube in the normal way. In addition it is necessary 
to apply a brightness correction waveform (of saw 
teoth form) to compensate for the fact that the spot 
has a lower “tracking” speed in the centre and the 
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* “Why Lines? Wireless World, August 1954 
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irch increasing circumference, brings 
in interesting point about definition. In the centre 
the pi information is scanned and 
insmitted at low speed, the bandwidth required for 
lerably less than at the outside, 
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pot, as | 


system 
re the p information is being 
igh speed tice, using a fixed and limited 
indwidth, th uns that the definition will be 
her in the tre than at the outside. However, 
iboratoir« rveaux say that is actually an 
idvantage | uuse the centre interest of a tele- 
sion picture is generally tube 
In its utilization of time for the transmission ol 
ire information the system is very efficient. Very 
little time is ted on flyback (only one per “ frame 
ead of several hundreds) and none at all on trans 
sync puls The only synchronization that 
keep the transmitter and receive 
ve which are derived from the same 
t phase relationship with each other 
This adjustment is done by a simple phase-shifting 
network Incorrect merely results in the 
received picture being turned round out of the hori- 
il. Another idental having no 
in r.f used for trans- 
n it car modulated ly by the picture 
orm 


ircular shape of the complet 
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entre of rhe 
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phasiny 
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picture makes 
television, but this does 
in industrial television. In fact 
lered something of an advantage, 
better utilization of lenses, pick-up 
ray tubes, most of which ar 


unsuitabk r domestic 


not matte! 


STYLI BY THE MILLION 


Mass Production of Sapphire Points 


FOR a gramophone pickup stylus to function satis- 
factorily it must be shaped to close limits to conform 
with the groove section of the particular type of record 
with which it to be used, The first sapphire styli 
were produced by the same basic techniques as those 
used by precious stone cutters, which accounted for 
high price 
To meet the enormously increased demand and at 
the same time to bring down prices, Sapphire 
Bearings, Ltd., in collaboration with the Union 
Carbide Corporation of America, have developed 
radically new manufacturing methods in which quality 
is maintained, but costs are much reduced. 
The slicing of the synthetic sapphire “boule” and 
production of the “rondel” or cylindrical shank 
llow normal actice, but the formation of the 
ynical point is carried out on a centreless grinder of 


Wrretess Worip, January 1955 


Left : Untouched photo- 
peat he of stylus tip 
(standard finish). 


Right Diamond-whee! 
point grinding machine 
used in the production of 
“Windsor "’ sapphire 
styli. 


special design in which a sintered diamond grinding 
wheel revolving at 22,000 r.p.m. takes the place of the 
more usual lap, which must be continually re-dressed 
with diamond powder by skilled operatives. 

After the formation of the cone, which is taken right 
up to a sharp point, the styli are subjected to a 
“tumbling” process in batches of 10,000 to 20,000 in 
a diamond powder medium. Details of this process 
are not disclosed, but the result is a symmetrical 
spherical point which will pass the closest examina- 
tion 

Inspection probably accounts for the major part of 
the cost of these styli, and every one is examined for 
flaws and to check that its dimensions fall within 
prescribed limits. Binocular microscopes of the latest 
design and projection shadowgraphs are used for this 
purpose. A further inspection is made after the styli 
have been mounted in their shanks or pickup move- 
ments (some of the leading pickup manufacturers 
entrust this work to the stylus makers). 

The surface finish of the sapphire after “ tumbling” 
is of a high order and satisfies all ordinary require- 


Commercial 


Radar Plotting Aid; the “Locatorgraph.” An illustrated 
booklet explaining how it can be used in various ways, with 
vorked examples, available from Marconi Marine, Chelms- 
ford, Essex, price 4s 6d. 

Solderiess Connections; a system involving many different 
ty] crimped wire terminations, with special ey for 
attaching them, described in an illustrated brochure from 
Aircraft-Marine Prcducts, 2100 Paxton Street, Harrisburg, Pa., 
U.S.A 

Spring Alloy for high-temperature working (up to about 
800° C), impervious to rust and corrosion. Leaflet giving 
the properties of Nisnonic 90 from Henry Wiggin & Company, 
Wiggin Street, Birmingham, 16. 

Tape Recording Accessories; foot switch for dictating; tele- 
phone pick-up device (attached by suction cup); stethoscope 
earphones; single-earpiece headphones; a small crystal set 
jack for reception of radio programmes 
Truvox, 15 Lyon Road, Harrow, Middlesex. 

Low-voltage Stabilizer, with a range of 1-15V dc. and 

Regulation: a load current of 2.5A causes a voltage 

~p not exceeding SmV. Stability: a +10 per cent mains 

voltage change causes an output change of less than +5 mV. 

Specification on a leaflet from Servomex Controls, Crow- 
borough Hill, Jarvis Brook, Sussex. 

Voltmeters, ammeters, wattmeters, including moving-coil, 
m and dynamometer types, mainly for use on indus- 
trial switchboards. Latest catalogue from Measuring Instru- 
ments (Pullin), Electrin Works, Winchester Street, Acton, 
London, W.3 

Valve Retainers; booklet of tables giving the type of retainers 
needed for most valves in common use, from Electrothermal 
Engineering, 270 Neville Road, London, E.7. Distribution is 
restricted to equipment manufacturers. 

Tape Recorders; transportable model in wooden cabinet, 
giving high-quality reproduction; a smaller portable model 
veighing lb; a tape deck (used in both) with two speeds, 
7hin and 4\in per second. Leaflets from Lee Products (Great 
Britain), Elpico House, Great Eastern Street, London, E.C.2. 
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ments, An even higher polish can be obtained by 
fusion of the surface in an oxy-acetylene flame, and 
this “super” finish may be expected to give a corres- 
pondingly lower surface noise on records whose 
grooves are in mint condition, 

Both standard and flame-polished types of stylus are 
available under the trade name of “Windsor” and 
cost 2s 6d and 5s 6d each respectively, 

In a new factory to be opened next year it is ex- 
pected that production will be at the rate of 20 
million a year. 


Literature 


R.F. High-voltage Generators for cathode-ray tube supplic 
and other purposes. Several models giving variable outputs 
over ranges between 5kV and SOkV. Output currents from 
0.25mA to ImA An illustrated brochure from Teleonics 
Communications), 196 Dawes Road, London, $.W.6. 

Signal Strength Meter for television, consisting of r.f. am- 
plifier, germanium diode and meter, with three ranges cover- 
ing 0-10 mV altogether Mode! supplied for each channel 
in Band I Descriptive leaflet from Radio-Aids, 29 Market 
Street, Watford, Herts 

Communications Receiver, originally designed for Admiralty, 
with frequency range of 60kc/s to 31Mec/s divided into 
eight bands. Reception of a.m., c.w. and m.c.w. with either 
single or double superhet circuit, depending on frequency. 
Specification and description from Pye Telecommunications, 
Ditton Works, Newmarket Road, Cambridge. 

Nickel-Copper Alloy “ Monel” with strong resistance to 
corrosion Jata sheet giving physical and mechanical proper- 
ties from Henry Wiggin & Company, Wiggin Street, Bir 
mingham, 16 

R.F. Tuner, 3-vaive 4-waveband superhet, for feeding high- 
juality amplifiers. Output | volt maximum at infinite impe- 
dance Also two new amplifiers, one for use with tape 
recorders. Leaflets from Lee Products, Elpico House, Great 
Eastern Street, London, E.C.2. 

Electronic Manufacturing Facilities available in the Man- 
chester area outlined in an illustrated bookle: from the factory 
of PF. C, Robinson & Partners at Councillor Lane, Cheadle, 
Cheshire 

Electronic Instruments for electrical, acoustic, radioactive, 
vibration, strain-gauge and eclectro-chemical measurements. An 
illustrated catalogue (in English) from the Danish company 
Briel and Kjaer, available irom the London office of Rocke 
International, 59 Union Street, Lofidon, $.E.1. 

Compouent Storage Trays for assembly of electronic equip- 
ment in factories. Plastic mouldings designed suitably tor 
interlocking, stacking and labelling. Leaflet from Precision 
Components (Barnet), 13, Byng Road, Barnet, Herts 
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A Restrictive Practice ? 


VALVES and cathode-ray tubes are to come under 
the scrutiny of the Monopolies and Restrictive Prac- 
tices Commission. The supply of these accessories 
is to be investigated by the Commission which has 
been asked to “report about both the facts of the 
matter and their bearing on the public interest.” 

Any person or organization wishing to offer 
evidence should write to the secretary of the Monopo- 
lies and Restrictive Practices Commission, 3, Corn- 
wall Terrace, Regent’s Park, London, N.W.1. 


I.T.A. News 


FREQUENCIES for the first three stations to be 
opened by the Independent Television Authority have 
now been announced. Birmingham will operate in 
Channel 8 (189.75 Mc/s vision, 186.25 Mc/s sound 
and the transmitters for the London and Manchester 
areas in Channel 9 (194.75 Mc/s vision, 191.25 Mc/s 
sound). The frequencies of the London transmitter 
will be offset by 6.75 kc/s (vision) and 20 kc/s (sound) 

Although Channels 8 and 9 were allocated to British 
stations in the Stockholm V.H.F. Broadcasting Plan 
the allocations were not made to transmitters in Lon- 
don, Manchester and Birmingham. It must, however, 
be remembered that the plan provides for the use of 
eight channels in Band III, only two of which will 
be available for television until such time as the 
present users of the band are accommodated elsewhere 

In addition to the appointment of P. A. T. Bevan as 
chief engineer (see Personalities) the LT.A. has 
appointed Major-General D. A. L. Wade and Briga- 
dier R. H. O. Coryton as assistants to the chief 
engineer. General Wade was, until recently, telecom- 
munications attaché in Washington, and Brigadier 
Coryton chief signal officer, Northern Army Group. 
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Personal and Industrial 


Notes and News 


National Radio Show 


THE period chosen for this year’s Earls Court 
exhibition is approximately the same as last year— 
August 24th to September 3rd. The Radio Industry 
Council, which organizes the show with the co-opera- 
tion of its constituent associations covering the various 
sections of the industry, is again arranging for a pre- 
view for overseas visitors and invited guests on 
August 23rd 
Television Society Exhibition 

IN addition to some 30 manufacturers and research 
organizations, exhibitors at the Television Society’s 
Exhibition will include a number of members. The 
exhibition, which will be held in the gymnasium, 
University College, Gower Street, London, W.C.1, on 
January 6th, 7th and 8th, is concerned with television 
research rather than domestic reception and amongst 
the equipment to be seen will be standards conver- 
sion gear for international television exchanges. 

Admission on the first day (6-9 p.m.) is limited to 
members and the Press. Tickets for the other two 
days (ncon to 9 p.m. and 10 a.m. to 7 p.m., respec- 
tively) are obtainable free from the society, 164, 
Shaftesbury Avenue, London, W.C.2 


{mbulance Radio 


ACCORDING to figures given by the Minister of 
Health in reply to a question in the House of 
Commons, 20 of the 63 county health departments 
use mobile radio in the operation of their ambulance 
services. Of the 83 county boroughs, 42 have installed 
mobile radio equipment. It might be added that this 
is in spite of the fact that ambulances come under 
the “private mobile radio” category and have to pay 
£3 per annum for each transmitter, whereas fire ser- 
vices and police pay only £2 per annum for each 
fixed station irrespective of the number of mobile 
transmitters operating in the network. 


PERSONALITIES 


Professor G. W. O. 
Howe, D.Sc, M.LEE., 
has been awarded the Fel- 
lowship of the American 
Institute of Radio Engin- 
eers “for his pioneering 
work in radio and his out- 
standing contributions to 
engineering education.” 
Dr. Howe retired in 1946 
from the James Watt 
chair of electrical engin- 
eering at Glasgow Univer- 
sity, where he had been 
for 25 years, and was 
awarded an emeritus pro- 
fessorship For fifteen 
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years prior to going to the university he was lecturer and 
assistant professor at Imperial College, London. Dr 
Howe has been technical editor of our sister journal 
Wireless Engineer for nearly 30 years. Incidentally a 
75-page index to his editorials in Wireless Engineer from 
January, 1926, to May, 1954, has been prepared by 
Dr. A. J. Small of Glasgow University.* 


T. E. Goldup, C.B.E., M.1.E.E., has also been awarded 
the Fellowship of the LR.E. “for his pioneering achieve- 
ments in the design and development of thermionic tubes 
ind his contributions to the technical and administrative 
of the British radio industry.” He joined the 
research staff of the Royal Navy Signal School, Ports 
mouth, in 1914, where from 1918 to 1923 he was senior 
experimental officer. He is now a director of Mullard’s, 
which he joined in 1923 as an assistant in the valve 
laboratory 


Dr. A. G. Touch, M.A., D.Phil., the new director of 
electronics research and development at the Ministry of 
Supply, was a member of the Watson Watt radar team 
it Bawdsey research station from 1936 to 1940. For his 
ontribution to the development of metre-wave AI and 
ASV he received an award from the Royal Commission 
on Awards to Inventors. Before joining the civil service 
he was at Clarendon Laboratory, Oxford. From 1941 to 

ouch was liaison officer with the British Joint 

s Mission in Washington, where he was concerned 

the development and production of airborne radio 

ind radar equipment. For five years after his return 
from Washington he was superintendent, Armament and 
Instrument Experimental Unit, Martlesham Heath, Suf- 
folk, and for the past two years has been deputy to the 
lirector, Air Comdre. W. G. Pretty, C.B.E., whom he is 
iow succeeding. Air Comdre. Pretty was for two years in 
he Air Ministry directorate of signals, was deputy 
lirector (radar) at the Air Ministry and after a tour of 
duty as chief signals officer, Fighter Command, assumed 
the directorship at the Ministry of Supply, which he is 
now relinquishing The new deputy director, electronics 
search and development (air) is Air Comdre. C. A. Bell. 

John Clarricoats, G6CL, has completed 25 years as 
ecretary of the Radio Society of Great Britain. To mark 
asion, the retiring president, A. O. Milne, made a 
for which over £150 was collected from 
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W. L. Flack, Assoc.I.E.E., who is well known as the 
designer of the View Master television receiver and 
Soundmaster tape recorder, is to concentrate on printed 
ircuitry for the Telegraph Condenser Company 


* Obtainable from Dr. Small, price 5s 
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P. A. T. Bevan, B.Sc., 
M.LE.E., whose appoint 
ment as chief engineer of 
the Independent Television 
Authority was announced 
early in December, was for 
20 years with the B.B.C 
where he had latterly been 
a senior member of the 
Planning and Installation 
Department of the Engineer 
ing Division. He graduated 
in engineering at Cardiff 
University and was for three 
years a graduate apprentice 
at the B.T-H, Rugby works 
At the B.B.C. he has been 
mainly concerned with the 
development of v.h.f, television and sound transmitters 
Mr. Bevan is the author of a number of papers, for one of 
which he received the I. E. E. Duddell premium and has, 
since 1949, been a member of the editorial advisory board 
of Wireless Engineer 


C. R. Jephcott, A.M.I.E.E., has been appointed engi 
neer-in-charge of the B.B.C.’s temporary television trans 
mitting station at North Hessary Tor, South Devon. He 
joined the corporation in 1935 at the Droitwich station, 
where six years later he became a senior maintenance 
engineer. In 1946 he transferred to the short-wave trans 
mitter at Skelton, Cumberland, where he has been a 
senior maintenance engineer until taking up his new 
appointment 


S. W. Wain has retired from the position of wt Pe 
engineer-in-charge of the Post Office radio station, Lea 
field, which he has held since 1942. During his 34 year 
at the Post Office he has also served at Bodmin, Rugby 
and Portishead stations. He is succeeded at Leafield by 
E. G. H. Middleditch, who has been in the Post Office 
since 1923. Mr. Middleditch went to the engincer-in 
chief’s office at headquarters in 1935 and during the war 
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PROVISIONAL field-strength contours for the two transmit- 
ters (S. Devon and N.E. Scotland) opened by the B.B.C. in 
December. The service contours ('!00.uV,m) of the tempor 
ary stations are shown dotted. Scotland's temporary station 
is at Redmoss, near Aberdeen, some 25 miles from the 
permanent site at Meidrum. The station's horizontally 
polarized tranmissions are radiated in Channel 4. The 
N. Hessary Tor mobile transmitter, which radiates in 
Channel 2 (carriers offset), is pictured on the opposite page 


SIR ANTHONY EDEN, guest of honour ot the Radio Industry 
Council annual dinner, is seen talking to Sir Kenneth Clark, 
chairman of 1.T.A. On his right is Sir lan jacob, director- 
general, 8.6.C 


was given the task of 
telephone installations and 
stations for the War Offics 


Clifford Sanctuary, who has gone to Canada to tak« 
charge of the engineering side of the recently formed 
Decca Radar (Canada) company, has been associated 
with radar since he joined the Bawdsey research statio: 
in 1939. Two years later he joined the R.A.F. and wa 
concerned with the installation of CH radar stations and 
OBOE. He joined the Decca Navigator Company in 
1946 and transferred to the research labs of Decca Radar 
in 1951 


A. J. Brunker, B.Sc.(Eng.), A.M.LE.E., who before 
joining E. K. Cole, Ltd., in 1947, was deputy director 
(radio production) at the Ministry of Supply, has become 
the company’s chief engineer. He has relinquished the 
position of general export manager but retains his 
directorship in the subsidiary company, Ekco Electronics 


Walter M. York, who, as an executive director of 
E. K. Cole, already controls Ekco publicity and the com 
pany’s heating division, will, in addition, now direct the 
export of radio, television, plastics and ciné equipment 


F. H. McCrea has been elected chairman of the 
Dubilier Condenser Company in succession to the late 
W. H, Goodman, who formed the original Dubilier com- 
pany in 1912. Mr. McCrea has just completed 25 years’ 
service with the company and was appointed managing 
director in 1939, a position which he still holds. 


G. Johnson, author of the article in this issue on a 
transistor d.c. amplifier, was concerned with the develop 
ment of prototype gunnery radar at A.S.R.E. during the 
war, after which he was for a time senior inspecting 
officer at Ferranti’s. In 1948 he became interested in 
eleciro-physiology and went to Hurstwood Park Hospital, 
Haywards Heath, to organize the new department of 
applied electro-physiology of which he is now in charg 

¢ is honorary secretary of the Electrophysiological Tech 
nologists’ Association and a council member of the EEG 
Society (electroencephalographic). 


WHAT THEY SAY 

Industry and P.O. Control.“ There is a strong door 
that shuts us out from discussions on frequency alloca 
tions "—-G. Darnley Smith speaking at the Radio Industry 
Council dinnes 


emergency radio 
multi-channel R/T 


providing 
mobile 


Are we so Boring? 
with a quotation from Wireless World . : Cc. R 
Hobson, M.P., speaking in the House of Commons on 
November 23rd 


I do not want to weary the House 
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IN BRIEF 


4,000,000 TV Licences.—Within the first few days of 
December the four-millionth television licence was issued 
The number of television licences current in the United 
Kingdom at t end of November was 3,999,624, an in 
rease of 157,956 during the mont} he total number 
of receiving licen ncluding 250,2 


vas 13,794,19 


Television I.F hoice of inter 
mediate frequenci or television r vers prepared by 
the European Broadcasting Union, to which G. H. Russell 
referred in our July issue, is now available in English 
rhe report, the full title of which i The E.B.U. Enquiry 
Concerning the Choice of. Interm« Frequencies for 
Domestic Tel on Receiver and Related Questions” 
Tech. 3062-1] an be obtained from the Union 
Européenne de Radiodiffusion, 4, rue de la Vallée, Brussels, 
Belgium, price 70 Belgian francs, including post 


R.S.G.B. Membership.—A_regreital but 
lrop in membership as a result of the necessary ‘ 
mn subscription rates is recorded in the annual report of 
the Radio Society of Great Britain. Comparative figure 
given in the report show a 13 per cent decrease during 
the year ended June 30th, 1954 The respective figure: 
for 1953 and 1954 11,190 


U.S. Colour TV.—Over 130 stations 
now equipped to rebroadcast network 
and, according to data given in Tele 
these will have three-colour film cameras by the end of 
January A few stations are already 

jour trans or 


Solder Standard.—BS44]1 : 19% Rosin Cored 
Wire, Activated and Non-Activated” i revi 
standard “ Cored-solder, Rosin Filled iblished in 1932 
and now includes methods of activating the rosin core 
It costs 3s and is obtainable from British Standards 
Institution, 2, Park Street, London, W.1 


Component Testing.—-Conditions and procedure for 
climatic and durability testing for components are given 
in BS2011:1954 “ Basic Climatic and Durability Tests 
for Components for Radic and Allied Electronic Equip- 
ment.” Based upon the Radio Industry Council specifi 
cation RICI1 and the Services specification RCS11, the 
standard describes tests which will form the basis of the 
tests to be included in individual standards for specific 
components. Price 5s 
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The French Components Show will be held at the 
Port de Versailles, Paris, from March 11th to 5th. 


Germany’s Radio Show, which, like its British counter- 
part, covers sound and vision reception and gramophone 
reproduction, will be held from August 26th to September 
4th in Diisseldorf 


Luxembourg TV.—The operators of 
bourg have been granted the monopoly of television in 
the Duchy. Commercial programmes will be radiated 
by the 819-line station cn 189.26 Mc/s vision and 
194.75 Me yund when the service starts early this year 


Monte Carlo TV.—WUsing the French definition of 819 
lines the Monte Carlo television transmitter has a direc 
tional aerial array which concentrates energy along a 
narrow stretch of the Rivieria coast. Its sponsored pro 
grammes are receivable from San Remo, Italy, to St 


Raphael, France 


E.B.U. Headquarters.—-Having moved its receiving 
entre from the outer suburbs of Brussels to an inter 
ference-free site at Jurbise-Masnuy (sec W.W.., Septem 
ber, 1953), the European Broadcasting Union has trans 
ferred its offices nearer the centre of the city. The new 
address is 4, rue de la Vallée, Brussel 
Radio Waves.”"—The velocity of light 
th-Rose’s article (December, page 590 
rse, have been 3 x 10° km/sec 
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A course of 20 lectures on the applications of Puise 
Technique in communications, radar and computor cir- 
cuits will be given on Tuesdays, beginning January 11th, 
from 7.0-9.0 at the Kingston Technical College, Fassett 
Road, Kingston-upon-Thames. The fee is 3 guineas. 


The presentation of technical information is naturally 
of particular interest to Wireless World and we, there- 
fore, draw readers’ attention to the course of five weekly 
lectures on the Writing of Technical Reports at the 
Borough Polytechnic, Borough Road, London, S.E.1. The 
lecturer is Geoffrey Parr, and the course, for which the 
fee is one guinea, Ses me on January 20th at 6.30. 


The one-full-day-per-week course on Band II (f.m. 
and Band III (television) reception, which ran from 
September to the end of the year at the Northern Poly- 
technic, Holloway, London, N.7, will be repeated on 
Mondays from 9.30 to 4.30, commencing January 10th. 
The fee for the three-months course is £2. 


The recent presentation of awards to trainees in 
Cossor’s electronic engineering Apprenticeship Scheme 
afforded an opportunity to record that 112 student 
apprentices have entered the scheme since its inception 
in 1947. 


BUSINESS NOTES 


Aveley Electric, Ltd., of 44, Tottenham Court Road, 
London, W.1 (Tel.: Langham 7097), have been formed 
to act as representatives and agents for Rohde and 
Schwarz, of Munich, manufacturers of communication 
and laboratory measuring equipment. Eventually the 
company plans to manufacture some of the instruments 
in the Rohde and Schwarz range and a factory is under 
construction in Aveley, Essex. The directors are R. F. 
Parker, B.Sc., J. I. Brown, A.M.Brit.I.R.E., and A. C. 
Judd, A.C.A. 


Mobile radio equipment has been supplied by 
Marconi’s to the North of Scotland Hydro-Electric Board 
to facilitate the repair and maintenance of the new power 
transmission line which runs betwzen Fort Augustus and 
Speyside and is the highest in the U.K. The equipment 
has been installed in small buildings containing repair 
gear near the top of Corrieyairack Pass. 


The General Electric Company, which, some months 
ago, installed mobile radio equipment for the rescue 
service of the N.W. Division of the National Coal Board, 
has now supplied similar installations for four other 
divisions 


It is announced by Decea Radar that over 3,500 ships, 
operated by more than 840 companies, navies and 
ministries throughout the world, have been equipped with 
Decca radar since the company ‘started five years ago. 


Learning a foreign language by “almost unconscious 
assimilation” with the aid of gramophone records is the 
principle of Assimil, which has been introduced into this 
country by E.M.1. Institutes. There are 20 double-sided 
records in the complete course, details of which are 
obtainable from 10, Pembridge Square, London, W.2. 


A. K. Fans, Led., of 20, Upper Park Road, London, 
N.W.3 (Tel.: Primrose 5969), announce that A. W. Dean, 
who was with Marconi’s, has joined the company and 
that they have taken over further factory space at 352, 
Goswell Road, London, E.C.1. 


The complete television studio and equipment which 
Pye installed at the recent British Trade Fair in Baghdad 
is to be purchased by the Iraq government and re-erected 
on a site belonging to the country’s broadcasting authority. 
It is anticipated that initially the station will be used for 
educational purposes. 


Underwater television equipment is being my ney by 


Pye to the expedition which is endeavouring to locate the 
wreck of the General Grant, sunk off the Lord Auckland 
Islands, south of New Zealand, in 1866 with a cargo of 
94 tons of unrefined gold. 
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Medium- and short-wave transmitters, complete aerial 
systems and studio equipment are to be installed by 
Redifon at Piura for the Peruvian broadcasting organiza- 
tion Radio Nacional. 

Cossor airfield control radar (Mark VI) has been 
installed at Zurich airport. A feature of this 450-kW 
surveillance radar equipment is the cancellation of 
permanent echoes, which is particularly important at 
Zurich where the Alps give heavy responses. 

All-wave broadcast receiving equipment, peemeetene 
amplifiers and loudspeakers are being supplied by Pye 
Marine for 20 trawlers being built at Lowestoft for the 
Soviet Union. 


A $2.5M contract awarded to the General Electric 
Company for extensions to the telephone system of Haiti, 
in the Caribbean, includes the provision of v.h.f. radio 
relay equipment where the terrain makes the use of 
lines uneconomic. 


Public address and intercom equipment has been 
installed by Hadley Sound Equipments, of Smethwick, 
at both the Renfrew (Glasgow) and Ringway (Man- 
chester) airports. 


Australian Agency.—The Sydney, N.S.W., firm of 
L. D. Beston (Aust.) Proprietary, Ltd., 387, Kent Street, 
would like to act as representatives of a U.K. manu- 
facturer of television receiving aerials. Interested 
manufacturers should write directly to the company and 
are advised to send a copy of the correspondence to the 
ay Trade Commissioner, 39-49, Martin Place, Sydney, 
N.S.W. 


Agency for a three-valve, all-dry, long- and medium- 
wave set made by a U.K. manufacturer not already 
represented in Ceylon is sought Hentleys, Lid., P.O 
Box 670, Mackinnon Building, York Street, Colombo 
Manufacturers should write direct to Hentleys but are 
invited to send copies of their correspondence to the 
U.K. Trade Commissioner, P.O. Box 745, Hong Kong 
Bank Building, Fort, Colombo 


NEW ADDRESSES 

F. C. Robinson and Partners, manufacturers of eclec- 
tronic measuring and control equipment, have moved 
their head office and sales and service departments from 
Deansgate to 122, Seymour Grove, Old Trafford, Man- 
chester, 16 (Tel.: Chorlton 5366). The factory is in 
Councillor Lane, Cheadle, Cheshire 

Furzehill Laboratories have transferred their head 
office and sales and designs departments to 57, Clarendon 
Road, Watford (Tel.: Gadebrook 4686). The production 
and purchasing departments are still at the works in 
Shenley Road, Boreham Wood, Herts (Tel.: Elstree 
1137). 

The Rectifier Division of Standard Telephones and 
Cables has moved from Boreham Wood, Herts, to a new 
factory in Edinburgh Way, Harlow, Essex (Tel.: Harlow 
26811). 

The London district office and service depot of the 
Edison Swan Electric Company is now at 10-12, Euston 
Buildings, N.W.1 (Tel.. Euston 6072). The company’s 
head office will remain at 155, Charing Cross Road, 
W.C.2. 

The Manchester office of Elliott Brothers (London), 
Ltd., is now at 32, Deansgate, Manchester, 3 (Tel.: 
Blackfriars 7752). 

A new branch office at 270, Corporation Street, Bir- 
mingham (Tel.: Central 6191), has been opened by the 
Telegraph Construction and Maintenance Company. 
The branch manager is J. H. Barham, Assoc.1.E.E. 

Philips have opened new showrooms and a branch 
office at 47-49, Victoria Street, Bristol, Glos. (Tel.: 
Bristol 20307). 

The address of the Middlesbrough district otfice of 
British Insulated Callender’s Construction Company is 
now 55-57, Borough Road (Tel Middlesbrough 43644). 
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(Gramophone 


i. pre-amplifier described in this article is in- 
tended primarily for use with the 10-watt amplifier 
described by the author in 1948,' and its h.t. supply 
of approximately 20mA at 300V may be obtained 
from this power amplifier with complete freedom 
from motor-boating troubles. If desired, however, 
the pre-amplifier may be built with its own power 
emg and may then be employed for feeding any 

gh-quality power amplifier requiring a sine-wave 
input not exceeding 4V r.m.s., at high impedance, 
for full output. 

Separate input stages and gain controls are em- 
a for the gramophone and microphone inputs, 
ollowed by a mixing circuit, making the pre-amplifier 
suitable for applications such as stage sound effects, 
recording, etc.,, where, for example, an effects record 
may be mixed in to provide a background to the 
spoken words of a play. If required, several micro- 
pee channels may be incorporated, whereas readers 

terested only in high-quality record reproduction 
may include only the gramophone y wvthen 4 

¢ full output of 4 V r.m.s. may be obtained, with 
a total harmonic distortion not exceeding 0.1 per cent, 
for sine-wave signal inputs ranging from 1 mV to 
about 50mV on the microphone channel, and from 
20mV to 1 volt on the gramophone channel. Full 
provision is made for recording-characteristic equali- 
zation, scratch filtering and microphone bass-cut, the 
writer's continuously adjustable tone-control circuit’ 


and Microphone 


being employed, in addition to the above, to provide 
adjustable compensation to suit room acoustics, loud- 
speaker characteristics, etc. 

The equipment as described uses Noval-based 

miniature valves; but certain other valves may be 
employed if desired, and the slight changes in circuit 
values then necessary are indicated below Fig. 1. 
The Noval type appears to be becoming established 
as the preferred series in British commercial practice, 
combining excellent electrical characteristics with 
conveniently small size and satisfactorily robust 
construction. 
Microphone Input Stage.—Experience with high- 
quality ribbon microphones has shown that, for 
general purposes, the maximum gain available on 
microphone channels should be sufficient to enable 
the following amplifier to be fully loaded when a 
sine-wave signal of about 1 mV r.m.s. is applied to 
the input valve grid. An EF86 low-hum, low-micro- 
phony pentode, under the operating conditions 
employed in the present equipment, gives a gain of 
approximately 90 without negative feedback, and its 
harmonic distortion is less than 0.1 per cent provided 
the input does not exceed about 10 mV r.m.s. 

However, even a low-sensitivity high-quality micro- 
phone may sometimes give a signal in excess of 10 mV 
—for example, when placed near to a piano or an 
orchestra—so that the distortion introduced by such 
a pentode stage will then be greater than 0.1 per cent 
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Fig. |. Complete circuit of pre-amplifier. 
than electrolytic) + 20%, except where otherwise speci; 


All resistors 4 watt + 20°, except where otherwise specified. All capacitors (other 
. Mullard valve type EFB6 may be directly replaced by Osram 2729; 


other alternatives require circuit changes as shown in the inset table. 
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Pre-Amplifier 
Versatile Design with 


unless the gain control is placed between the micro- 
phone and the grid. The disadvantage of having the 
gain control in this latter ition is that the actual 
amplifier is operating at full gain all the time, result- 
ing in unnecessarily high noise and hum levels under 
average conditions of use. ; 

The problem is, therefore, to reduce the gain in 
such a way that low distortion is obtained without 
sacrificing signal-to-noise ratio, and the solution 
adopted in the present design is to place the gain- 
control potentiometer after the input stage and arrange 
that the valve may be switched to operate effectively 
as a triode instead of as a pentode when large signals 
are to be handled. Under triode conditions, an input 
of about 3mV r.m.s. is required to give full output 
at the maximum-gain setting of the potentiometer, 
and the distortion does not exceed 0.1 cent until 
the input reaches about 50 mV r.m.s, us, provided 
the switch is never used in the “ pentode” position 
when sufficient gain can readily be obtained in the 
“triode” position, the distortion will never exceed 
0.1 per cent for any value of input up to 50mV—a 
value unlikely to be exceeded with a high-quality 
microphone. 

The gain following the above input stage must be 
sufficient to give 4V r.m.s. output from the pre- 
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on switch $2 
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50 c/s 
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By P. J. BAXANDALL, B.Sc. (Eng.) 
Facilities for Mixing Several Inputs 


amplifier for a microphone stage output of 90mV 
r.m.s.; with the mixing circuit employed, the noise 
level at the pre-amplifier output, with the input stages 
faded right down, is then approximately 70 db below 
4V r.m.s., which is highly satisfactory. 

The above system has been adopted, instead of one 
of the feedback arrangements used in high-grade 
broadcasting equipment, for the following reasons’— 

(a) Shunt-feedback methods,’ if optimum signal-to- 
noise ratio is to be obtained, require the feedback 
circuit, microphone and input transformer to be 
designed to work in conjunction with one another, 
whereas in a versatile design, intended for amateur 
construction, it seems desirable to have an input 
circuit which will suit any available microphone with 
or without input transformer. 

(b) Feedback obtained by inserting resistance in the 
cathode lead* * is liable to lead to unnecessarily high 
hum levels, unless a d.c. heater supply is used or 
other expensive precautions are taken, 

(c) Circuits involving more than one stage” *, special 
feedback transformers,* or ganged ctud-type en- 
tiometers,* are regarded as undesirably expensive for 
amateur use. 

Though a single-knob gain-control system is 
certainly more convenient than the combination of 
potentiometer and switch used in the present design, 
it is thought that most amateurs will repared to 
sacrifice a small amount of simplicity of control in 
order to obtain a very high-grade performance 
economically. 

In most circumstances the gain switch can be set, 
before commencing operations, to the position appro- 
priate to the sensitivity of the microphone and the 
likely intensity of the sound, and it will not require 
altering during the performance. The gain-switching 
circuit has been so arranged, however, that no switch 
clicks are heard even if the switch 1s operated, 45 
may occasionally be necessary, without first fading 
the input stage down. The switch (S1 in Fig. 1) must 
be of the make-before-break variety, to ensure that 
section S18 maintains a short circuit across the gain 
contro! during the whole of the time that section SIA 
is effecting the change-over from triode to pentode 
or vice versa. 

On measuring the input capacitance of the micro- 
phone stage, including the input socket, values of 
approximately 30 pF and 70 pF were obtained under 
pentode and triode conditions respectively The 
higher value under triode conditions is due to Miller 
effect, involving the screen-grid to control-grid capa- 
citance. A capacitance of 70 pF, shunted across the 
secondary of a microphone transformer, will produce 
an appreciable effect on the high-frequency response 
only if the secondary impedance is well in excess of 
50 k!l; since such transformers are very rare, no 
trouble arising from input capacitance is likely to be 
experienced in practice. 

A switch 82 is included (see Fig. 1) to enable various 
degrees of bass cut to be introduced on the micro- 
phone channel. This is a very desirable feature, par- 
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ticularly when using a ribbon microphone under fairly 
close-speaking conditions, since the curved wave-front 
reaching the microphone then causes a considerable 
increase in the relative output at low frequencies’. 
Table I on the preceding page gives, for each setting 
of the switch, the approximate frequency at which an 
attenuation of 3 db occurs, and the approximate dis- 
tance from an ideal ribbon microphone at which the 
compensation for spherical wave propagation is 
theoretically perfect. 

hone Input Stage.—Equalization for record- 
ing characteristics’ is obtained by means of negative- 
feedback networks associated with V2 in Fig. 1, it 
being assumed that the pickup employed gives a 
constant output for constant stylus velocity at all 
frequencies.* 

In the “ LP” position of the switch $3, the measured 
res se curve of the gramophone stage is as shown 
in Fig. 2 (broken-line curve), and is suitable for equa- 
lizing microgroove records of both British and Ameri- 
can origin. A little extra bass lift may sometimes be 
required, however, particularly with R.C.A. records, 
but this can readily be applied by means of the main 


* The best moving-iron, moving-coil and ribbon pickups approxi 
mate closely to this ideal 
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Fig. 2, Measured response curves for gramophone input 
stage (ali components within 5°, of values shown in Fig. |). 
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tone control circuit. The “LP” setting may also be 
used for American 78 r.p.m. records. 


The full-line curves in Fig. 2 are obtained on the 
“78” setting of S3; fixed bass equalization, which is 
accurately the inverse of the E.M.I. recording charac- 
teristic, is provided, and the treble equalization is 
adjustable by means of a potentiometer. With the 
potentiometer at approximately 40 per cent rotation 
from the maximum-treble end, assuming a linear 
clement, the treble attenuation is nominally correct 
for equalizing the high-frequency pre-emphasis on 
Decca “ffrr” records. Other settings may be used 
to give the best audible results with records of various 
makes and conditions 


It will be seen that the “78” bass-equalization 
curve shown in Fig. 2 rises at a rate approaching 6 db/ 
octave down to about 35 c/s, below which it changes 
over fairly rapidly to a similar rate of fall. This latter 
feature, which provides a useful measure of turntable 
rumble filtering, is achieved by including two a.c. 
couplings in the feedback loop used for bass equali- 
zation, instead of only one as is more usually the 
case’. The basic theory involved is the same as for 
the high-pass filter, and is considered later in this 
article. The practical design formule are given in 
Fig. 3, which also shows the circuit freed from irrele- 
vant details such as grid bias, screen supply, etc. 

A low-pass filter, to be described later, is included 
in the last stage of the pre-amplifier, and will fre- 
quently be employed as a scratch filter when using 
the equipment for reproducing gramophone records 
only. When mixing a gramophone recording with 
live speech from a microphone, however, it is often 
preferable not to limit the frequency range of the 
microphone contribution, so that the low-pass filter 
cannot then be employed; but since conditions are not 
very critical when the gramophone channel is used 
merely to provide a background effect, scratch filtering 
is likely to be necessary only with 78 r.p.m. records and 
can be provided adequately well by means of the 
adjustable treble-cut control associated with the 
gramophone input stage. By plating the low-pass 
filter at the output end of the pre-amplifier, instead 
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Fig? 3. (a) Circuit used for gramophone bass equalization, omitting irrelevant details. (b) Frequency response obtained when 
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The constant-k, m-section low-pass filter shown at (a) has the same response (to both sine-waves and transients) as that 


given by circuits (b) and (c) in cascade, assuming that (c) does not appreciably load (b). « 


of making it part of the gramophone stage, it becomes 
available for use on radio programmes, the radio 
input being fed to the mixer circuit in a similar man- 
ner to the microphone and gramophone inputs. A 
further consideration is that if a crystal pickup is 
used, the gramophone input stage may be omutted 
altogether, a suitable passive equalizing network'’ 
being connected between the pickup and the gramo- 
phone gain control;* the low-pass filter is, however, 
still available under these conditions. (An alternative 
method of using a crystal pickup, such as the Cos- 
mocord GP20 “ Hi-g,” is to shunt the pickup with 
a series combination of two resistors, of values about 
220 k® and 22 k®. the voltage drop across the 22 k?? 
resistor being applied to the input of the gramophone 
stage shown in Fig. 1. The correct value of shunt 
resistance makes the crystal pickup have a response 
approximately the same as that of a moving-iron or 
moving-coil pickup.) 

Mixer Stage.—An anode-follower or virtual-earth 
type of mixer’ is employed, because it possesses the 
following desirable features:— 

(a) The gain on one input channel is almost inde- 
pendent of the gain-control settings on the other input 
channels. 

(b) The circuit is economical, enabling several in- 
puts to be mixed with a single valve whilst also 


* The values of the Gain — potentiometer and the mixer 
input resistor may be # d to 500 ki) and 1 Mu 
respectively 
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providing a useful amount of gain—just over four 
times in the present case. 


(c) The non-linearity distortion is low, due to the 
negative feedback. 


(d) The output impedance is low, also because of 

the negative feedback, making the circuit suitable 
for feeding the tone-control. 
Tone-control Stage—The tone-control circuit is 
almost exactly as previously published’, but an EF86 
valve is used in place of the high-slope valve originally 
specified, in order to secure reliable freedom from 
microphony and hum. The signal output from the 
tone-control valve, for a final output from the pre- 
amplifier of 4V, is 400mV; under these conditions, 
the non-linearity distortion introduced by the tone- 
control stage is much less than 0.1 per cent despite 
the low-slope valve employed. 

With the switch S4 in the “open” position, the 
alternative treble-response curves, as shown dotted 
in Fig. 8 of the previous article’, may be obtained. 
A resistor of 330 kf) is connected to earth from each 
end of the treble-control potentiometer, to provide 
a d.c. return path from the grid to earth when S4 is 
opened—a requirement inadvertently overlooked 
when the original article was written, but soon pointed 
out by several readers! Whether this facility for 
obtaining the alternative response curves is included, 
is a matter for personal choice, and some constructors 
may prefer to omit it. 


Output Stage.—The output stage provides a voltage 

ain of approximately 10, and has associated with it 
feedback circuits giving high-pass and low-pass filter 
characteristics 

The high-pass filter, which has a fixed cut-off fre- 
quency of about 30c/s, reduces tendencies for the 
main amplifier and/or loudspeaker to be overloaded 
by sub-audio frequency inputs caused by turntable 
rumble, or, on the microphone channel, floor vibra- 
tion and the effects of wind on the microphone. This 
filter also substantially reduces the amount of h.t. 
decoupling necessary for obtaining complete freedom 
from motor-boating troubles when the pre-amplifier 
is fed from the main amplifier h.t. supply. Full bass 
lift may, in fact, be applied at maximum gain settings 
without causing instability, though this combination 
is unlikely to be needed in normal use. 

The low-pass filter, as already mentioned, is 
primarily for reducing scratch and distortion on the 
gramophone channel, and cut-off frequencies of 
Skc/s and 7.5kc/s may be selected by means of 
switch S5, a third position of which cuts the filter out. 

It is sometimes said that filters using resistors and 
ciipacitors only, in suitable feedback circuits, give 
better transient response than can be obtained with 
passive filters which include inductors. In general, 
however, this notion is quite incorrect, and any filter 
employing feedback principles may, in fact, be shown 
to be equivalent, in both frequency response and 
transient response, to a particular passive filter using 
inductors. The feedback filters employed in the 
present equipment are equivalent to, or “ simulate,” 
simple constant-k filters'' with one * (or T) section 
and resistive terminations, the rate of cut-off tending 
to 18 db/octave 


Fig. 5. Feedback circuits simulating the circuit of Fig. 4 (b). 


lag required for simulating Fig. 4 (a) instead of Fig. 4 (b). 


—E — — — 


Considering first the low-pass filter, the basic cir- 
cuit to be stimulated is that shown in Fig. 4 (a), and 
the first fact utilized in deriving the equivalent feed- 
back circuit is that the response of the basic circuit 
is exactly the same as that of the two circuits shown 
in Fig. 4 (b) and (c) in cascade, provided that the 
component values are correctly chosen and that cir- 
cuit (c) does not appreciably load circuit (b)*. It is 
the normal practice to make R in Fig. 4 (a) equal to 
VL/C ; to simulate this condition, the circuit of 
Fig. 4 (b) must series-resonate at the nominal cut-off 
frequency of the filter, with a Q of unity at resonance, 
and circuit (c) must have a response which is 3 db 
down at the cut-off frequency. Thus, provided a 
feedback circuit can be found, which has the same 
kind of response as the Fig. 4 (b) circuit, it is then 
only necessary to add a “sample lag,” as shown in 
Fig. 4 (c), to make it simulate the filter of Fig. 4 (a). 

The main characteristics of the Fig. 4 (b) type of 
circult are: — 

(a) Level response at low frequencies. 

(b) A peak in the response near to the resonant 
frequency—unless the Q is very low. 

(c) A rate of attenuation tending to 12 db/octave 
at frequencies well above resonance 

The above are also the main characteristics of a 
negative-feedback amplifier having two simple lags 
in the forward path, and it is actually found that the 
equation relating input and output voltages for such 
an amplifier is of exactly the same form as that for 
the Fig. 4 (b) circuit. Alternatively, one of the simple 


* The latter condition may be satisfied by making circuit (c) of 

much higher impedance than circuit (b or b interposing an 
y P @ 

solating stage, such as a cathode follower, between the two circuits 


The formula apply accurately only when the actual valve gain is 
much higher than the gain given by the above circuits at low frequencies. 


The capacitor shown dotted above provides the additional 


~R, ASSUMED >> R, 


WHERE:- 8 = 


RT ak 
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For simulating a constant-k, high-pass filter with 


Re= «/L/C terminations, Q is made unity and a passive a.c. coupling, —3db at fy, is added externally to the above circuits. 


lags may be replaced by a Miller integrator,’* leading 
to the circuit shown in Fig. 5 (a); this arrangement 
has the advantage that its performance is almost inde- 
pendent of the actual valve gain, provided the latter 
is high enough. The necessity for a “ floating” 
signal-input source may be avoided by employing the 
modified circuit shown in Fig. 5 (b). The capacitor 
shown dotted in Fig. 5 (b) provides the additional lag 
required for simulating the circuit of Fig. 4 (a) rather 
than that of Fig. 4 (b),* and is placed before the 
valve (instead of after it) in order to enable the low 
output impedance of the feedback circuit to be 
utilized for feeding the cable connecting the pre- 
amplifier to the main amplifier—the cable capacit- 
ance may be as much as 200pF without materially 
affecting the performance. 

On referring to the complete circuit diagram, Fig. 1, 
it will be seen that the low-pass filter circuit of 
Fig. 5 (b) is that employed in the actual equipment, 
though a little effort may be needed to disentangle 
the low-pass filter from the high-pass filter, the latter 
being achieved by feedback round the same valve! 


* The 
suits im 


above method of providing the additional lag actually 
slight departures from the simple theory, because the 
xtra capacitor affects, to some extent. the operation of the other 
lag, involving C4; but perfectly satisfactory results may be obtained 
in practice by suitable choice of component values. . (13) gives 
en ingenious solution of this complication. 
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In the high-pass filter, a feedback circuit is used to 
simulate a series tuned circuit like that shown in 
Fig. 4 (b) but with L’ and C’ interchanged. This is 
followed by a circuit as shown in Fig. 4 (c) but with 
C” and R” interchanged, the combination of these 
circuits simulating a constant-k high-pass filter with 
a rate of attenuation teriding to 18 db/octave below 
cut-off. The basic system used for simulating the 
series tuned circuit is shown in Fig. 6 (a), and involves 
a feedback loop having two a.c. couplings in the for- 
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Fig. 7. Measured response curves for output stage in Fig. | 
(all components as marked, within + 5%). 


ward path, the forward gain being stabilized by 
non-frequency-dependent internal feedback. The 
arrangement is the same in principle as that used for 
bass equalization and rumble-reduction in the gramo- 
phone stage, except that in the gramophone applica- 
tion the output is taken from the point “P.” The 
ractical circuit evolved from Fig. 6 (a) is shown in 
tig. 6 (b), in which irrelevant details have been 
omitted for clarity, and it will be seen that one of the 
time constants in the feedback loop comes before 
the valve and one after. Non-linearity distortion is 


considerably reduced by this means. 

Fig. 7 gives the results of measurements on the 
complete output stage, with component values as 
shown in Fig. | 


(To be concluded) 
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INDIVIDUAL announcements have already been made 
of the dates of many of this year’s exhibitions, but for 
the convenience of readers we give below a list of the 
principal shows in 1955 
Television Society Exhibition Jan. 6-8 
University College, Gower St., London, 
W.C.1 
Components Show (R.E.C.M.F.) 
Grosvenor House, Park Lane, 
W.1, 
Physical Society Exhibition 
New Royal Horticultural 
minster, London, S.W.|1. 
Association of Public Address Engineers 
Exhibition 
Horseshoe Hotel, Tottenham Court Rd., 
London, VV.1. 
Northern Radio Show 
City Hall, Manchester. 
British Sound Recording Association 
Exhibition 
Waldorf Hotel, Aldwych, London, W.C.2. 
British Plastics Exhibition 
National Hall, Olympia, London, VW.14 
National Radio Show 
Earls Court, Fulham, London, $.W.5 
Farnborough Air Show (S.B.A.C.) 
Farnborough, Hants 


April 19-21 


London, 


April 25 & 28 


Hall, West- 


April 27 & 28 


May 4-14 


May 21 & 22 
June 'i-tl 
Aug. 24-Sept. 3 


Sept. 5-11 


NEW ACOUSTICS LABORATORY 


A NEW wing has been added to the laboratory of Good- 
mans Industries, Ltd., at Wembley for research and 
development in the production of loudspeakers, micro 
phones and other electro-acoustic devices 
The main feature of the new extension is an echo- 
free room with a volume of 4,500 cu ft lined with glass 
fibre wedges 8in square at the base and 3ft long. The 
whole room floats on rubber supports and although a 
main line railway is only 100ft away, structurally borne 
vibrations are negligible. The unusually deep lagging 
presents problems in the design of the door, which must, 
of course, be similarly treated. These problems have been 
solved by mounting the door on vertical guides and rais- 
ing it electrically into a tower on the roof of the building 
when access to the room is required 
In addition to normal frequency response curves, 
measurements of “hang-over” transients are also made 
by a tone pulse technique, and this has proved useful in 
investigating cabinet as well as loudspeaker performance 
Auxiliary equipment in- 
cludes a high-speed level 
recorder (1,000 db/sec), elec 
trical and acoustical stan- 
dards and instruments for 
measurement of compliance 
and other mechanical para 
meters 
The services of the labora- 
tory are available to set 
manufacturers for testing 
prototype designs and ensur- 
ing that harmonious acoustic 
relations exist between loud- 
speaker and cabinet 


Goodmans Industries acoustics 
laboratory, showing in the 
background the entrance to 
the echo-free chamber 
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. it is evident that BRIMAR 
high-grade cathode-ray tubes mect 


the most exacting specifications of tele- 


vision and electronic equipment manufacturers. 


And detailed examination of the company’s resources and 


experience in this field reveal that BRIMAR introduced :— 


the first mass produced aluminised cathode-ray tube; 


the first flat faced tube; 


the first 14° rectangular tube; 
the first 17° rectangular tube; 
the first 21" rectangular tube; 


the first electro-static tube. 


Research and development to anticipate and meet the changing 
demands of the radio and electronic industries are integrated with 
modern manufacturing techniques in the production of BRIMAR 
cathode-ray tubes. 


— the people who know — 
(omsalt, BRI M AK for your future equipment 
requirements 
Standard Telephones and Cables Limited 


FOOTSCRAY . stocuPe , KENT Telephone: FO Otscray 3333 
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Longer Life 


for LONG PLAYING RECORDS 


Recording techniques have made such strides over 

the last two years that if you are to get the really superb 
reproduc tion made pos: ible by the late t L.P. records 

you need one of the Acos “ Hi-g ” Pich ups. 7 hese have 
been spec ially designed to meet the very ex: 

demands of the new records witl r shi groove and 
microscopic sound “ track ” his special 1 is 
necessary on two score tly to do justice to the 
brilliant recording, and secondly to ensure the 

longest possible life from L.P. records. Such records are 
expensive ; even a singk playing with an uns uitable 
pick-up can cause irreparable harm 

If you want the best reproducti und value from your radiogran 
or record player and L.P ords ask your dealer (or post 

the coupon below) for details o plug-in” ACOS “ Hi-g” 
Pick-ups — specially designed to r place existing pick-ups 


on most famous makes of record playing equipment. The cost ? 


32/6d. (plus 10/sd. P.T.) 


ACOS devices are protected by patents, patent applications 
and registered designs in Great Britain and abroad. 


... always well ahead 


- 


COSMOCORD LIMITED, 


Please send me details of ACOS “ Hi-g”’ replacement pick-up beads 


NUMBER PLEASE! 

The new restricted form of Landon 
Telephone Directory no r incl 
sub seribver i, like Cosmocor 


ereas. Please note therefore thai ww 


number is ENFIELD 4022. 


Pa ee 
4, 
= 
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Education and Training 


Can We be Satisfied with the Results? 


By FRANCIS REECE 


| = tremendous demand for radio engineers and 
technicians is reflected in the many advertisements 
which appear not only in the technical press, but also 
in the lay press. There has been no easing of the 
shortage of manpower over the past ten years, and it 
may be assumed that this is a serious handicap to a fast 
developing industry. 

Why is there such a shortage when the importance 
of technical education is so widely appreciated and 
public interest in technology in this country is greater 
than ever before? 

It is popular to criticize the lethargy of the younger 
generation. Be that as it may, employers cannot 
complain at the number of young men who are suffi- 
ciently attracted towards employment in the radio field 
to embark upon long and arduous courses of instruc- 
tion. In fact, there has been a very large increase in 
the number of candidates taking the examinations of 
the City and Guilds of London Institute, the Institu- 
tion of Electrica! Engineers, and the British Institution 
of Radio Engineers. 

Whilst, however, large numbers of students under- 
take courses of study, comparatively few successfully 
complete the courses. Every technical college reports 
that at the end of each academic year a number of 
students give up their courses either because of their 
waning interest or an inability to assimilate the work. 
One London technical college has reported, for ex- 
ample, that 50 students started on the first year of an 
Ordinary National Certificate course, but by the end 
of the third year only 25 actually attempted the final 
examination leading to the award of the certificate. 
Of that 25, only 5 went on to attempt the Higher 
National Certificate. Similar figures have been given 
in respect of courses in preparation for the City and 
Guilds Full Technological Certificate and other 
examinations. 

These facts are of supreme importance in estimating 
the future number of engineers, as distinct from tech- 
nicians, likely to enter the radio industry. The bulk 
of the engineers already employed and certainly the 
majority of future engineers, will come from the tech- 
nical colleges with a Higher National Certificate or 
having directly passed the examinations of the LE.E. 
or the Brit.I.R.E. 


A Popular Misconception 


It is a popular misconception that engineers have 
necessarily to be university graduates. The majority 
of the engineering staff of any firm or Government 
organization have not had the advantage of a university 
education. Indeed, the number of graduates securing 
degrees in the appropriate engineering faculties, could 
not possibly meet the present enormous demand for 
junior and senior development and research engineers. 
Moreover, the number of enginecring degrees awarded 
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in Great Britain has decreased in the last two years. 
Thus, in the main, industry must look to the technical 
colleges to provide the majority of men for whom 
there is at present such a demand. 

It may be argued that much of the trouble lies in 
preliminary education. The minimum level of basic 
education laid down by the professional institutions is 
the Common Preliminary Examination conducted by 
the Engineering Joint Examination Board. This 
requires success in English, mathematics, elementary 
physics and a foreign language, and exemption is 
granted from it to the boy (or girl) who has obtained a 
pass in these subjects in the General Certificate of 
Education at the ordinary level. 

Unfortunately, figures are not available to indicate 
how many grammar school boys enter the engineering 
profession, including the radio industry. Apart from 
this source many of the engineers of the future will 
receive their basic education in the secondary modern 
schools. It is, however, a deplorable fact that very 
few of these schools train their pupils for the General 
Certificate of Education even in two or three subjects. 

Under the provision of the 1944 Education Act 
children not admitted to either grammar or secondary 
modern schools finish their education in the secondary 
technical schools. For the purpose of these notes such 
pupils need not enter into our reckoning, although 
doubtless many of them are ultimately engaged in 
enginecring in an unskilled capacity or as craftsmen or 
mechanics. A few may have the tenacity to carry on 
with part-time studies to qualify for better positions 


Is Basic Education to Blame ? 


The bulk of students taking the Ordinary National 
Certificate or similar courses at a technical college 
come now from the secondary modern schools and 
have not had the advantage of a grammar school cdu- 
cation. It may well be that this lack of basic educa- 
tion accounts for the large wastage now being 
experienced in second and subsequent years of techni- 
cal college courses. 

The question may, therefore, be asked as to whether 
the eight years working of the new Education Act is 
in any way responsible for the very high percentage 
of failures in the C. and G., LE.E., and Brit.LR.E. 
examinations. Whatever the reasons, the fact is that 
since the war the number of young students attracted 
to the radio engineering career has steadily increased. 
In 1953, for example, the C. and G. had a record entry 
of over 30,000 candidates for their various examina- 
tions in telecommunications. Of this number only 
394 succeeded in obtaining an Intermediate Certificate, 
139 were awarded a Pinal Certificate, and 67 obtained 
the Full Technological Certificate in Telecommunica- 
tions Engineering (Radio). 

Success in the Full Technological Certificate exami- 
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nation in tclecommunications only secures partial 
exemption from the appropriate professional examina- 
uuons of the L.E.E. and the Brit. LR.E. The younger 
engineer usually looks forward to qualifying for mem- 
bership of one of these professional bodies. Some 
consideration must therefore be given to the experi- 
ence of these institutions in assessing the technical 
qualifications of their prospective members, whether 
by direct examination or by granting exemption. 

According to the last annual report of the Brit.I.R.E 
the results of its own examination are very disappoint- 
ing. Whilst the number of entries is now over 1,000 
a year, fewer than 6°, of the candidates pass the 
graduateship examination 

The LE.E. runs a different scheme of examination 
but it is sufficient for our purpose to consider the 
results of its Section B, which includes the optional 
subject of radio communication. The LE.E. does not 
distinguish between candidates taking radio com- 
munication and the electricity supply subjects in its 
summary of results, but in 1953 it had 722 candi- 
dates writing the Section B subjects, of which only 
152 succeeded. Thus, although the percentage of 
success may vary between the three examining bodies 
mentioned, the over-all result must be disappointing 
to both the entrants and those who are looking for 
an increased entry to the engineering ranks of the 
radio industry 


Varying Standards of Instruction 


It is true, of course, that apprentices, trainees and 
others may meet the requirements of their individual 
firms by obtaining National Certificates. In 1953 over 
7,500 Higher and Ordinary National Certificates (Elec- 
trical Engineering) were awarded, but figures are not 
available to show how many of these certificates were 
in respeat of radio or telecommunication subjects. The 
pass standard required for National Certificates seems 
to be a little lower than that required for success in 
external examinations, but an important additional 
requirement is that the candidate’s course work is also 
taken into account, Furthermore, the radio content 
of a course for the H.N.C. varies according to the 
college. There are all too few colleges in Great 
Britain able to offer a course leading to a Higher 
National Certificate in radio subjects. Indeed, the 
LE.E. issued a memorandum in 1950 which stated 
that only 20 such colleges were offering approved 
courses in radio and telecommunications engineering 
(including line communication). 

Courses in preparation for National Certificates or 
the examinations of the C. and G., LE.E. or Brit. I.R.E 
are the first steps which must be taken for qualifica- 
tion as an engineer by a candidate not having the 
advantage of a university education. ~~ from these 
sources can the industry recruit the type of engineer 
who, graduating through the technician and junior 
ranks, can undertake responsibility for development 
and production. Such experience must be coupled 
with proper training for ultimate employment in 
semior positions. 

A Select Committee has recently issued a report 
in regard to the manpower requirement of the Royal 
Air Force. The shortage is particularly acute in 
the electronic field, Thus the Services now add their 
claim upon the too few people available to industry. 

Surely the first step towards solving this problem 
is for the Ministry of Education, the C. and G. and 
the engineering institutions concerned, to make a 
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detailed investigation as to the reasons for the poor 
results in their examinations and the National Certifi- 
cate scheme. If the answer is that the calibre of the 
candidates is too low because of the inadequacy of 
basic education, then the Ministry of Education has 
it in its power to alter the application of the 1944 
Education Act. The present writer suggests, however, 
that the failure lies not so much with basic education 
as with the inadequacy of subsequent technical 
instruction. Various reports, including one issued by 
the Parliamentary and Scientific Committee, have 
suggested that there is a shortage of properly quali- 
fied lecturers and that the colleges are handicapped 
in not possessing suitable equipment. There has also 
been little progress with the proposal that lecturers 
should have better opportunity to secure industrial 
experience with corresponding release of industrial 
engineers to undertake part-time teaching. 

A further factor in trying to produce better results 
is the need to overcome the reluctance of some col- 
leges to provide courses specifically designed for the 
radio engineer. Many of the existing syllabuses were 
drafted for the training of the electrical engineer. The 
addition of one subject in radio in the final year of a 
course for the H.N.C. is not generally thought to be 
sufficient to meet the needs of a rapidly expanding 
industry. 

The third possibility is to consider whether the 
examining bodies demand too high a standard. Every- 
one would welcome these various bodies reconciling 
their differences of opinion. If they did so the tech- 
nical colleges would be greatly helped in the arrange- 
ment of their courses. Concerted and agreed opinion 
would also influence training at the grammar school 
level 


Pros and Cons of Specialization 


The C. and G. has always been primarily concerned 
with the training of the mechanic and technician. In 
more recent years, however, it has developed these 
interests to a more advanced level for the radio and 
telecommunications engineer. To this extent they 
are encouraging specialization. 

On the other hand the LE.E. does not fully sub- 
scribe to any degree of specialization, as will be seen 
from a perusal of its examination syllabus. This, 
however, does not necessarily account for its slightly 
better percentage of examination successes when 
compared with those recorded by the C. and G. and 
the Brit.I.R.E. In general the LE.E. insists on a 
broader education in general engineering, with 
emphasis upon practical laboratory work. 

Rather naturally perhaps the Brit.1.R.E. appears to 
subscribe to the policy of specialization. ‘The ten- 
dency is to attach more importance to physics than 
Would normally be followed in an O.N.C. course; 
possibly the main criticism of the Brit.I.R.E. is that 
it encourages specialization within two years of start- 
ing a general engineering course. This insistence 
upon specialization in depth might therefore account 
for the small percentage of successes in its graduate- 
ship examination. 

In only one respect does the National Certificate 
examination scheme and the examinations of the two 
institutions agree—that of insisting upon some system 
of approved courses requiring actua! attendance and 
the provision of suitable laboratory work. In the case 
of the C. and G. there is no insistence on the satisfac- 
tory completion of an approved course. The candi- 
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date alone decides when he will take the examination 
and the temptation to “have a go” may account for 
many of the failures. ;The Brit.I.R.E. appears to have 
realized that this factor contributes to the low per- 
centages of success and is now insisting that candi- 
dates for the examination must provide evidence of 
supervised course work. 

There is much discussion on the proper way of 
using an engineer once he has been recruited. The 
unskilled worker, the mechanic, and the technician 
are all needed by the industry. The future develop- 
ment, and the grasping of opportunities at hand in 
the radio industry, will be lost unless the engineer is 
recruited at the right age and with the requisite basic 
education. 

It is not the function of this article to discuss the 
opportunities which are available to the properly 
trained young engineer. It is true that unfavourable 
comparison is very often made with the returns avail- 
able elsewhere to unskilled labour. Nevertheless the 
interest of a comparatively new and growing art con- 
tinues to attract large numbers of young men. The 
fact that they fail to achieve their goal must reflect 
on the education and training that they receive. 

Education and training will continue to be a subject 
in which industry must take an increasing part. As 
employers, however, they are not alone in this respon- 
sibility for the same story of shortage of radio and 
electronic engineers is to be found in the Civil Ser- 
vice, the Navy, the Army, and the Air Force. Even 
the B.B.C., with its own internal system of training, 
is continually advertising vacancies for radio engineers. 

Last year the Radio Industry Council published a 
most useful pamphlet “Careers in Radio and Elec- 
tronics” dealing with the need and the opportunities 
for the young engineer in the radio industry. The 
booklet was a further indication of industry’s realiza- 
tion that it has 4 very —— part to play in the 
training of the engineer of the future. Certainly, the 
opportunities available within the industry for “ sand- 
wich” courses and other methods of part-time study, 
coupled with experience, are a great advance upon 
the facilities available to the pre-war student. ; 

The R.LC. estimated that up to 3,000 boys a year 
can be absorbed by the industry. No account was 
taken, however, of the demand for radio engineers 
outside the industry, and the developments already 
mentioned, including the Services’ requirement, prob- 
ably means that at least double this number is 
required every year if all demands are to be reason- 
ably satisfied. All the more reason, therefore, to 
ensure that available material is properly trained and 
not wasted. The first essential is to retain the interest 
of the student in the early years of his technical 
training. Unless this problem is tackled, the tendency 
must be for the younger man to take advantage of 
the opportunities in other fields, to the subsequent 
detriment of future development in the radio industry. 

Can we, therefore, be satisfied with the results 
achieved by our present method of technical 
education? 


PUBLICATION DATE 
Wireless World will in future appear on the fourth 
Tuesday of the Month preceding that for which 
it is dated. The February issue will therefore 

be published on 25th January. 
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Radio Officers’ 


Training 


Colleges Providing Courses 


THE particulars included in the lists of further education 
establishments published in our September and October 
issues last year were provided be the yg Edu- 
cation and included only those colleges, etc., which come 
under the direct control of the Ministry. They do not, 
therefore, include the privately opera wireless schools 
throughout the country which _ training for pro- 
spective ~adio officers. The following establishments in 
the Unit: 4 Kingdom are licensed by the P.M.G. to use 
transmitting equipment for instruction purposes. 


Bridlington 
North Eastern School of Wireless Telegraphy, Radio House, 
Shaftesbury Road, Bridlington, Yorks. 
Grimsby 
Grimsby Nautical School, Orwell Street, Grimsby, Lincs. 
ull 


Municipal Technical College, Park Street, Hull, Yorks. 


m Spa 
Wireless School, 2, Myton Croft, Myton Road, 
Leamington, Warwicks. 
Liverpool : 
Riversdale Technical College, Riversdale Road, Liver- 
1, 19. 
whreless College, 6, Princes Road, Liverpool, 8. 
London 
British School of Clapham Road, 
London, S.W.9 
Wireless School, EFadio 
Holloway, London, N.7. 
London Telegraph Training College, Morse House, 20, 
Penywern Road, Baris Court, London, $8.W.5. 
Norwood Technical College, Knight's Hill, W. Norwood, 
London, S.E.27. 
Manchester 
Wireless Telegraph College, 25, 
Manchester. 
College of International Marine Radiotelegraphic Com- 
munication, Overseas House, Brook's Bar, Manchester, 16. 
Plymouth 
Plymouth and Devonport 
Road, Plymouth, Devon 
Preston 
Northern Counties Wireless School, 91, Lancaster 
Preston, Lancs. 
Southampton 
The University, Southampton. 
Air Service Training School of Radio and Radar, Hamble, 
Hants. 
South Shields 
Marine School, Ocean Road, South Shields, Co, Durham. 


Telegraphy, 179, 


House, 21, Manor Gardens, 


John Dalton Street, 


Technical College, Tavistock 


Road, 


SCOTLAND 
Aberdeen 
Marine Radio College, 56, Union Steet, Aberdeen. 
burgh 
Edinburgh Wireless College, 17, Gayfield Square, Edin- 
burgh, 1, Midlothian. 
Leith Nautical College, Leith, Edinburgh, 6, Midlothian. 
Glasgow 
Glasgow Wireless College, 26, Newton Place, Glasgow, C.3, 
Lanarks. 
Greenock 
Watt Memorial 
Renfrews. 


School, Dalrymple Street, Greenock, 


WALES 


Cardifi 
Cardiff Wireless Coliege, 1, Stuart Street, Docks, Cardiff, 
Glam. 


Colwyn Bay 
Wireless College, Hast Parade, Colwyn Bay, Denbighshire 
NORTHERN IRELAND 


Belfast 
Marine Radio College, VU 


Avenue, Lisburn Road, % 


“Special Quality” 


Valves: 


Improvements in Electrical Characteristics as Well as in Reliability 


By E. G. ROWE,* M%e., A.cé 


I. our company, we started work on reliable valves 
in, early 1949 because of complaints about valve 
failures in an automatic pilot equipment. We then 
expanded our efforts in order to help our Radio 
Division to produce equipment which would success- 
fully pass flight trials. The real impetus, however, 
was provided by the Services, who later in the same 
year placed large-scale development contracts for the 
design of reliable valves to be plug-in replacements 
for types on the Preferred List. 

Our work showed that whilst human errors in manu- 
facture played a part in producing failures, the basic 
valve designs needed attention. The major problem 
was that most valves had loose structures which gave 
rise to noise and characteristic instability, whilst some 
had structures of such dimensions that low frequency 
resonances were inevitable. Fig. 1 shows the propor- 
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VARIATION IN MUTUAL CONDUCTANCE (mA/y) 


ope Comparison of mutual Inductance Po yey between 
a oy bes its special-quallty equivalent, 6064, in S00 hours 


1, pwc. P. WELCH’ and W. W. WRICHT,* B.Se., 


A.Inst.P. 


tions of noise output contributed by the various valve 
components. 

Some manufacturers tended to take panic measures 
on the principle that if more struts were added to the 
valve structures then they would be bound to be 
more reliable, but our view has always been that a 
more scientific approach would pay dividends, even 
though it might take longer in actual time. Our 
philosophy was that before a valve design was con- 
sidered suitable for production it had to be analysed 
for noise, and a resonance search test equipment 
designed by Dr. H. Moss proved invaluable for this 
purpose. Its disadvantage was that valves had to be 
made up first and then tested, but since then we have 
devised empirical formulae to forecast in advance 
whether the individual components would produce 
objectionable resonances. Thus this particular piece 
of test gear has now become a routine checking 
instrument only. 


Cathode Poisoning 


The most serious cause of valve failures, other than 
short life catastrophes, was found to be the evolution 
of gas, resulting in cathode poisoning. The cause of 
this was traced to frictional movement between the 
mica insulators and the valve envelope and com- 
ponents, and the elimination of this has been the 
most imp. rtant contribution to valve longevity under 
conditions of vibration and shock, 

The techniques used to overcome such troubles, 
and the results obtained, have already been described 
in Wireless Worldt. Work done on these mechanical 
improvements has also shown some very gratifying 
results with respect to the electrical characteristics. 
Not only has it been possible to produce redesigns 
which are electrically interchangeable with the exist- 
ing types, but added advantages have been obtained 
in that there is a significant reduction in characteristic 
spread, a lower drift of characteristics in early life, 
reduced electrical noise and improved microphony 
performance. Fig. 2 shows a typical improvement in 
mutual conductance spread and Fig. 3 relates to the 
low frequency noise distribution. 

In addition, it has been established that many of 
the theories held regarding valve instability are 
second-order effects compared with the advantages 
resulting from mechanically strengthening the valve 
structure. As an example, it has been possible to 
produce double triodes for d.c. amplifier work and 
Fig. 4 shows the improvement achieved on the type 
6158. 

The successful elimination of early life catastrophic 


* Brimar Engineering Division, Standard Telephones & Cables 
This article makes use of some of the information and diagrams 
in a paper “ Thermionic Valves of Improved Quality for Goyern- 
ment and Industrial Purposes,” to be published in Proc i 


+ “ Trustwerthy Valves,” by E G. Rowe 


Wereless 
March, 1952. 
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failures under vibration is shown in Fig. 5, which 
compares the 8D3 with the 6064 and also demon- 
strates the improvement which can be achieved by 
selective testing of ordinary commercial valves. 

With normal static life testing we have used a 
method popular in the U.S.A. and based on a 500- 
hour life test. At the end of the run the average life 
of the group of valves is assessed by using the 
formula: 


Sum of life hours for 
Average life percentage _ all valves under test 


at x hours ~ x hours and number 
of valves started 


American specifications for the minimum acceptable 
life performance give a figure of 80 per cent for 
normal commercial valves and 95 per cent for the 
reliable types, while R.C.A. quote 97 per cent for 
their Red Series. Our figures on three of our “ Trust- 
worthy” types are 99.82 per cent, 99 per cent and 
100 per cent respectively. 

Having said something about the design of reliable 
valves, let us now look at the manufacturing problems. 

An average valve has seven glass-to-metal seals and 
35 welds, with over 800 separate and distinct manu- 
facturing steps to convert the raw material into the 
finished product. The production engineer has the 
task of manufacturing mass-production quantities of 
such complex articles with the minimum variation of 
mechanical, chemical and human tolerances. The 
problems of reliability resolve themselves into greater 
efforts to control the materials, the processes and the 
operators’ variability. 

There are two schools of thought regarding the 
place in which special quality valves should be made. 
One advises an entirely separate location from the 
ordinary types, but much can be said in favour of 
their manufacture in the centre of the main assembly 
groups, so that with strong supervisory control the 
effect of the lessons learned will have a large psycho- 
logical effect on the whole factory. This point is 
doubly important when it is realized that in the event 
of another war very large numbers of special quality 
valves will be demanded. 

To obtain the high quality demanded it is necessary 
to have continuity of production over long periods 
and the corollary to this is that the diversity of valve 
types shall be limited as much as possible. 


Mass-Production Outlook 


Initially the assembly of “Trustworthy” valves was 
done on a time-work basis with no incentive towards 
speed. However, it was found that this was so alien 
to the mass-production outlook in valve manufacturing 
that a change was made to operate teams controlled 
by a quality control system-working on each assembly 
position. It has now been possible to introduce an 
incentive scheme based on quality and quantity, and 
a study of the results has demonstrated that when an 
operator is given a simple sequence of jig-aided opera- 
tions the work begins to flow at her natural rate with 
maximum efficiency. 

The achievement of failure rates as low as 2 per 
cent per 1,000 hours is not dependent solely upon 
structural design and the control of the manufacturing 
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Fig. 3. Comparison of low-frequency noise output dis- 
tributions for type |2AU7 and its special-quality equivalent, 
6067. 
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Fig. 4. Comparison of drift performance between ty, 
12AU7 and special-quality type 6/58 (equivalent to | 3D3). 
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Fig. 5. Comparison between special quality, selected 
commercial and normal commercial valves for survival 
under vibration (470 c/s at 3.5g for a period of 120 hours). 


unit. Good design and manufacturing controls com- 
bine to ensure that the manufacturing variations will 
be small and that there will be a few random faults 
or errors, but they cannot guarantee their complete 
elimination. It is imperative, therefore, that a form 
of valve testing shall be adopted which takes into 
account both “ manufacturing variations” and “ manu- 
facturing errors.” The development of suitable testing 
procedures is very important, as it is easy to evolve a 
series of unwieldy tests which can make large-scale 
production impracticable. 

So much for the problems involved in making reli- 
able valves—but the matter does not end there. The 
contribution required from those who use valves is 
a very large and vital one. It is the very versatility 
of the valve which gives so much scope to the circuit 
designer’s ingenuity. 

I: may not be appreciated that the rate of failures of 
specific valves in different equipments can vary by 
a factor of 10. This can best be minimized by co- 
operative effort between the designers and the valve 
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Fig. 6 


Typical examples of flying-lead valves. 


makers. The valve manufacturer makes the request 
to all designers that they should take full advantage of 
his intimate knowledge of the idiosyncrasies of valves 
Valves are defined by specifications, but these can 
only cover the applications known and visualized at 
the time the valve was introduced. Close collabora- 
tion can ensure that all valves which meet the test 
specification will perform satisfactorily in service and 
will enable the valve maker to carry out adequate 
checks to cover any use of special characteristics. By 
this means a compromise is reached whereby the most 
suitable valve for the job is used, from the point of view 
characteristics and continued availability, and the best- 
known circuitry is utilized to accomplish its purpose 


Avoiding Glass Fractures 


Now for the equipment manufacturer. Reliability 
can depend on more mundane matters than circuitry 
and valve characteristics. The valve is a glass article 
and should be treated as such. Glass is severely 
weakened by the minutest of scratches, and jumbling 
valves together in a box, for example, will produce 
scratching by the nickel pins. Modern valves such 
as miniatures have a complex multiple glass-to-metal 
seal, and leaks result from strains caused by mechani- 
cal incompatibility with the valve-holders. It is 
therefore important that wiring jigs shall be inserted 
into all holders before chassis wiring takes place, and 
as the valve pins are easily distorted on handling, 
all valves should be pin-straightened in a proper jig, 
and not with pliers, immediately before insertion into 
holders. 

In circuit testing the valve should not be tapped 
harder than is necessary to check for noise. The ten- 
dency to use a screwdriver for this purpose is 
unfortunate 

It may be thought that some of these comments are 
irrelevant, but experience has shown that such prac- 
tices are common and contribute materially to setting 
up conditions which cause delayed fractures some time 
after the installation of the equipment. The récent 
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publication of a Code of Practice, CP.1005, on the 
correct usage of vaives, should be learnt by heart by 
all designers, and is every bit as important in our 
sphere as the new Highway Code is intended to be 
to the road user 

It is obvious that electronic equipment in the future 
is likely to become more and more complex, and it 
is important that steps are taken to see that circuit 
complexity and unreliability do not become synony- 
mous. The equipment designer must create and 
engineer his apparatus so that it becomes just a 
“black box” as far as the user is concerned. As an 
example, the telephone is a simple device to the user, 
yet we are all aware of the complexity of automatic 
telephone equipment. It is therefore increasingly 
important that equipment is designed conjointly with 
all component manufacturers and with adequate 
thought given to problems that will confront the user. 

Now, what about the valve outlook—present, past 
and future? 

Valves for the immediate future are taken care of 
by an adequate number of reliable miniature types. 
The past can best be dealt with by applying the testing 
techniques established for reliable valves to the 
domestic manufacture of the older types of valves, 
thereby eliminating the early life catastrophic failures 
due to unsatisfactory workmanship. 

Further improvements in valve reliability must be 
at the expense of the present type of valveholder. 
Incompatibility between this and the valve pin posi- 
tioning can cause failures in excess of the target 
achieved by the valves alone, and it is logical to adopt 
wired-in techniques which, in addition to reducing 
failures, can permit greater exploitation of the valve 
characteristics. There is a great need for bright 
circuit engineers to cast aside the chains of present 
circuit-technique thinking. They should regard these 
wired-in valves as new tools to be used on their own 
merits and in circuitry designed to use them to their 
full capabilities, so that the whole ratio of ironmongety 
to electronic circuitry is drastically changed. Some 
typical wired-in types are illustrated in Fig. 6. 

As valve makers we dislike intensely the suggestion 
of unreliability which is cast at the electronics in- 
dustry. One rarely hears such comments in the civil 
and mechanical engineering fields, but we are con- 
fident that we are on the brink of an era when elec- 
tronics will have grown up and will have no more of 
this slur. 


NEWS FROM THE CLUBS 


Kingston-on-Thames.—The Osram 912 amplifier and 
G.E.C. metal-cone loudspeaker will be demonstrated at 
the mecting of the Kingston and District Amateur Radio 
Society at 7.45 on January 13th at Penryn House, Penryn 
Road, Kingston-on-Thames. Sec.: R. S. Babbs, 28, 
Grove Lane, Kingston-on-Thames, . Surrey. 


Cleckheaton.—-The meeting of the Spen Valley and 
District Radio and Television Society on January 12th 
at 7.30 in the Temperance Hall, Cleckheaton, will be 
devoted to films. On the 25th members will meet the 
Bradford Radio Society in a quiz at Cambridge House, 
Bradford, Yorks. Sec.: N. Pride, 100, Raikes Lane, 
Birstall, Nr. Leeds, Yorks. 


Coventry.—At the meeting of the Coventry Amateur 
Radio Society at 7.30 on January 3rd at 9, Queens Road, 
Coventry, T. R. Theakston will speak on “ Mathematics.” 
Sec.: K. G. Lines, G3POH, 142, Shorncliffe. Road, 
Coventry, Warwicks 
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LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by correspondents 


“* Inexpensive 10-Watt Amplifier” 


IN his criticism in your November issue of the 
Baxandall type of amplifier your correspondent John 
Brighton underrates the benefits of negetive feedback 
when applied to tetrodes and pentodes working into loud- 
speaker loads. 

An increase in load impedance, such as occurs at high 
and low frequencies, will cause the “violent increase in 
third-harmonic distortion” mentioned only if the signal 
voltage is maintained constant, and occurs on account of 
the increased anode-voltage swing. ‘When negative feed- 
back is applied, even in small amount, the grid-voltage 
swing is automatically adjusted to maintain the output 
voltage reasonably constant against load variations, and 
the condition which would cause the sudden increase in 
third harmonic distortion is prevented from arising. It 
is a fallacy to say that negative feedback can only reduce 
distortion to the same extent as the gain; where the feed- 
back prevents an overload, as in this case, the reduction 
can be much greater for the cause of the distortion is, in 
fact, removed. 

Apart from this consideration, of course, the quoted 
typical figure of 40 db for feedback would apply only for 
the correct load condition. An increase in load also causes 
a corresponding increase in loop gain, and on this account 
alone the picture would be brighter than that painted by 


Mr. Brighton. 
Chislehurst, Kent. D. J. R. MARTIN. 


YOUR correspondent, John Brighton, in your Novem- 
ber issue, raises again the hypothetical objection to the use 
of tetrodes in the output stage of a “quality” amplifier, 
but what, might we ask, does this alleged “violent” in- 
crease in third harmonic distortion really amount to in 
practice? Precious little! 

The real reason why the Baxandall amplifier has not 
become popular is more likely to be owing to the fact that 
it requires 4 volts r.m.s to give full output, which in many 
cases is inconveniently insensitive. big point in its 
favour, however, is that it is a very “sanitary” design, 
meaning that its author’s specification of performance can 
be achieved with ease. Despite protestations to the con- 
trary, I do not think that this is quite so true of the 
Williamson. Constructors would very well advised 
always to check performances with square waves as 
Baxandall suggests, and prepare themselves for some 
shocks! 

Enfield, Middx. J. K. WEBB. 
JOHN BRIGHTON, in his letter published in the 
November issue, suggests that tetrodes are less desirable 
than triodes for use in the output stage of a high-quality 
loudspeaker amplifier employing negative feedback, be- 
cause of increased third-harmonic distortion when the load 
impedance becomes reactive and/or higher in value than 
the nominally correct value. 

The following experimental results have been obtained 
recently, on an amplifier which is the same as that 
described in my article in Wireless World, January, 1948, 
except for the use of a smaller and cheaper output trans- 
former with a silicon-steel core. 


With a 15-ohm load resistor connected to the output, a 
500-c/s sine-wave input, of negligible third-harmonic con- 
tent, was adjusted to give a mean power output of 
10 watts; i.e., an output voltage of 12.2 volts r.m.s, With 
the input voltage kept constant, the value of the load 
resistor was then varied, and the effect on the third- 
harmonic distortion was as shown in the table. 

An air-cored inductor, having a reactance of approxi- 
mately 15 ohms at 500c/s, was then connected across the 
amplifier output, and it was found that the third-harmonic 
distortion, at a level of 12.2 volts, was considerably less 
than with a 15-ohm resistive load. Reduced distortion 
was also obtained with a 16-«F capacitance load, 

The above results thus show that, with this amplifier, 
the distortion is not critically dependent on either the 
value or the phase angle of the load, and that an increase 
in load impedance actually causes a reduction in distor- 
tion. What, then, is wrong with Mr. Brighton's 
argument? 

In the absence of feedback, it is perfectly true that an 
increase in the load impedance of a tetrode amplifier, with 
constant signal input, causes an increase in third-harmonic 
distortion.* It should be noted, however, that there is also 
an increase in output voltage and an increase in gain. 

When a large amount of voltage negative feedback is 
applied to a tetrode amplifier, on the other , an 
increase in load impedance causes almost no increase in 
output voltage, the feedback automatically reducing the 
signal applied to the grids of the output valves by the 
appropriate amount. Since this reduction in grid swing 
is accompanied by an increase in the forward gain of the 
feedback loop (i.e., more decibels of feedback are brought 
into play), it is hardly surprising that the third-harmonic 
distortion falls off as the load impedance is increased. 

It would thus appear that Mr. Brighton has overlooked 
the beneficial effects of reduced grid swing and increased 
loop gain which automatically occur when there is a rise 
in the load impedance of a feedback amplifier using 


tetrodes. 
Malvern. P, J. BAXANDALL. 


* See, for example, Fig. 13.30, p 570, “ Radio Designer's Hand 
book,” Fourth Edition. 


“ Quality on V.H.F.” 


I AM surprised and disappointed to learn from H 
Bishop's rejoinder (December issue) to your editorial that 
it is not the B.B.C.’s intention at least to try to transmit 
as many programmes as possible that justify high quality, 
with a full 15-kc/s frequency response. The BBC 
apparently intends to use ordinary Post Office music cir- 
cuits for all its transmissions. These, I believe, are 
equalized only up to 8,500 c/s, and hence constitute a poor 
feeder for quality transmitters. 

Mr. Bishop states that the better quality is brought 
about by the improved signal/noise ratio. t ube it that 
the P.O. music circuis are better than the f.m. trans- 
mitters in this respect. However, surely the main advan- 
tage to be gained from a better signal/noise ratio is the 
wider dynamic range attainable, ven this, I suppose, 
will not be realized, as the programmes will be common 
to both f.m. and medium-wave transmitters, and the 

manual compression necessary for 
the latter is done at the studios 


| Load Resistance 
| (ohms) 


It is also unfortunate that this 
compression is more noticeable on 
f.m. as the now discernible concert 
hall atmosphere and microphone 


Third Harmonic 


| | 
Distortion (per cent) 0.172 | 000 | 0.070 0.061 0.036) 0.053 0.052 | — 
| i 4 


| hiss rise and fall. The outlook 
| certainly looks black for music 
lovers and quality enthusiasts, of 
which there must now be a great 
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and quickly increasing number in the country—witness 
the expanding sales of “ hi-fi” equipment and LPs; also 
the popularity of Mr. Briggs’ lectures. 

Surely a circuit equalized up to 15 ke/s could be pro- 
vided from the local studios to the transmitters at a cost 
small compared to the cost of the transmitters themselves 
A 15-ke/s line could also be provided to much-used 
concert halls—a small “hi-fi” network. After all, it is 
done for television, and up to 3 Mc/s, too, probably at 
a far greater cost than for 15 kc/s circuits. 

Let us hope that, in years to come, a high-quality 
national network will enable, for example, Londoners to 
hear an Usher Hall concert with 15-kc/s bandwidth. 
However, why not start now with a few 1 circuits— 
why spoil the ship for a ha’p’orth of tar? 

London, N.10. A. F. HARRISON, 


Television Quality 


I WOULD like to draw attention to the picture degra- 
dation that is evident in the regular B.B.C. television news 
and newsreel. 

Bearing in mind the high standard of reproduction set 
by the previous newsreel, I feel that there can be little 
justification for the noticeably low picture quality, the 
snowstorm effect of innumerable scratches, spots and lines 
brought about by imperfect camera and development pro- 
cesses, and the unnecessarily large and often thrice- 
repeated cucing marks which could be easily replaced by 
other less obtrusive methods of cueing. 

Perhaps quality is partly douemiaal by the small gauge 
film techniques Levaleed in producing a daily news film 
service and partly by the transcription equipment. It 
might be argued that no better equipment is available at 
present, but as far as the film is concerned there can be 
no excuse. 

Instead of carrying on with the present feature, the 
B.B.C. might well consider reverting to the style and 
quality of the earlier newsreel until such time as they are 
in the position to operate with equipment and film pro- 
cessing techniques free from avoidable degradations. 

London, 8.W.4 G. T. CLACK. 


, . ry’ ” 

* Some Electrical Theorems 

THE publication of this article by W. Tusting in the 
November issue of Wireless World recalls to mind a com- 
munication by Professor Williams* on a diagrammatic 
expression of the star-delta transformation, 
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Y-A. as 
REFERENCE BELOW 


It may be of interest that this expression can be simpli- 
fied a little further if a change is made in labelling the 
impedances of a delta for which an equivalent star is 
required, The diagrammatic expression is then as shown 
in the accompanying diagrams 

The labelling of the delta will be recognized as carre- 


“* EH Williams; “Star Delta Theorem”, Wireless Engineer, August, 
1951, p. 258 
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continued 


AY, with CHance 
OF LABELLING 


sponding to the commonly used method of identifying the 


sides and angles of a triangle. 
Portland, Dorset. H. V. HARLEY. 


Mathematics 


DO you not think, Sir, that the general tone of some of 
your articles tends to increase the non-mathematical 
reader’s fear of mathematics? I have noticed repeatedly 
that “the mathematician” is regarded as some strange 
creature with a curious twist of mind quite beyond normal 
comprehension. For example, “Cathode Ray” spoke of 
the filter expert who disposed of the non-expert with a 
cosh, as though it were something dreadfully obtruse and 
difficult, whereas in fact the use of mathematics renders 
the subject easier, not harder, if one takes the trouble to 
learn it. And it is only a matter of taking trouble; one 
does not need to be in any way extraordinary. 

I see that Thomas Roddam has heard mutterings in the 
undergrowth about his use of maths. (This is hardly 
surprising, since a non-mathematical reader doesn’t know 
what a polynominal is anyway, and isn’t encouraged when 
he notes that it is a Tchebycheff variety!) Surely this is 
all the more reason for trying to debunk the supposed 
difficulty of maths, not to encourage such an attitude. It 
is with great pleasure, therefore, that one notes 
W. Tusting’s attempt (November issue) to popularize the 
use of the better-known circuit theorems. ut have they 
got “high sounding” names? Or is it just imaginary 
difficulty with the theorems themselves which makes the 
titles seem a supercilious affectation on the part of “ the 
mathematicians”? I fear it is the latter! 

Harefield, Middx. F. V. BALE. 


“ Neon Timers” 


IN your December issue B. T. Gilling advocates the 
use for photographic work of a timer which gives a con- 
stant interval irrespective of fluctuations in mains voltage. 
Surely this is not worth any bother and, in fact, the timer 
is better without it 

The visual light output of a normal filament mains lamp 
is proportional to approximately the fourth power of the 
mains voltage The effect on normal blue-sensitive 
bromide paper presumably varies with an even higher 
power. An ideal photographic timer would, therefore, re- 
duce the interval by, say, 6 per cent for each 1 per cent 
increase in mains voltage. © do this it would be neces- 
sary to have the capacitor charging voltage only a few 
per cent higher than the neon striking voltage. This is 
probably impracticable, as the interval would also vary 
rapidly with small changes in component values, etc., but 
at least it is clear that for photographic work a stabilized 
h.t. supply actually makes the overall performance worse 
as well as making the un’t more expensive. For black- 
and-white work a normal timer is sufficient and for colour 
work the enlarger bulb must be run from a constant 
voltage source; the same can be used for the timer. 

Bristol, 6. N. J. WADSWORTH. 
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“ BELLING-LEE” 
NOTES 


New Service Areas 


There seems to be a spate of new 
low-power television transmitters open- 
ing up all over the country from 
Redmoss near Aberdeen to Hessary 
Tor, near Princetown, Devon. 
Generally, the transmitters have a 
period of testing on low power from a 
low mast, followed by regular trans- 
missions still on low power and low 
mast. After a pre-arranged period the 
transmitter is switched to its full power, 
using its high mast. The time lapse 
between low power and normal power 
may be six to nine months. A field 
strength contour of 100 u.V/m on low 
power might reasonably be expected to 
become 500 uV/m when the trans- 
mitter is on full power. This really 
means that the power available at a 
receiving acrial will be 25 times as great 
as when the transmitter is on low power, 
Now 100 «V implies that an aerial, 
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** Belling-Lee ” ** Kayrod ” 
Director Aerial 


certainly as good as a Junior “‘H”’ ona 
9ft. mast, will be required to provide an 
acceptable picture, whereas 500 «.V/m 
implies a low outside dipole, or under 
good conditions, an aerial in the ioft 
such as a “* Lofrod.”’ Low gain aerials 
would be quite useless during the time 
the temporary transmitter is on the air. 


Now all this leads to the fact that if 
you live outside the declared 100 uV 
contour low power, you must erect a 
superior acrial at the very beginning, 
unless you are prepared to wait until the 
transmitter goes on full power. 


This situation is accentuated in cases 
where the low power or temporary 
transmitter is situated some distance 
from the high power or permanent 
transmitter. We have just seen what 
happened at Brighton in the case of 
Truleigh Hill or Rowridge. When 
Rowridge is using its 5 kW transmitter 


and 400ft. mast, Brighton is expected 
to get a good signal, but even then, 
there may be a few viewers within a 
short distance of the Truleigh Hill mast 
who will have become accustomed to a 
** swamp " signal and who wil! miss it. 


The “* Belling-Lee ”’ mobile research 
unit has been in Brighton for a few days; 
our engineers were endeavouring to 
sort out fact from rumour: that there 
are bad spots is not to be denied. The 
unit is continuing west into the Row- 
ridge area investigating suspected diffi- 
cult points, with particular attention to 
localities just north of the Downs; 
Petworth, Midhurst and Petersfield for 
example. 


Band I », Band Il 


After the research unit’s return from 
the South, it will be used in an investiga- 
tion into a comparison of reception 
conditions between band I and band III, 
using the Sutton Coldfield transmissions 
as a basis. It may not be generally 
known that Sutton Coldfield is sending 
out a low power square wave signal! on 
band III. We will take the research 
unit to an open site and balance the 
band I and band III signals, and will 
then drive the unit around, behind 
hills, through woods, in built-up areas, 
etc., all the time watching and recording 
the effect on the two signals. We 
suspect that band III will be more 
troublesome with reflections and 
shadowing, but we must be sure 
Science is truth, and we do want to 
approach this matter in a scientific 
manner eliminating guesswork. Our 
findings will be made available to the 
industry, and others will benefit from 
the thought, time and money expended 
on such a project. As we have manu- 
factured more than half the total 
number of television aerials that have 
been erected, it is worth our while to 
do this work, in fact we feel it our duty 
to the industry. 


During a very recent run round 
the coast in the region of Hastings 
and Rye, the writer was agreeably 
surprised to see the number of 
** Belling-Lee”’ aerials that were up, 
and that were looking really smart. In 
general they stand up well and do not 
lose their elements, and that is how we 
can give with each a three-year guar- 
antee and insurance cover. 


Will those in coastal towns, 
fishing ports, yachting centres, 
etc., bear in mind that we special - 
i1s¢ in suppression on boerd ship 


Bork of this nature has been 
carried out by us on ships of all 
sizes from the “Queen” class to 
trawlers, drifters and yachts 


Advertisement of 
BELLING & LEE LTD. 
Great Cambridge Rd., Enfield, Middx. 
Written 20th November, 1964. 
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@ This unique component is designed 
to provide great flexibility in both planes, 
thus enabling it to be secured to curves 
or irregular surfaces. It is moulded in 
P.V.C., which securely grips the terminal 
screws—they cannot fall out even if totally 
unscrewed from their inserts and the block 
mounted upside down. 

The block is mechanically shock-proof 
and can easily be sub-divided with an 
ordinary knife into smaller groups of 
terminals. Fixing holes provided for each 
pair of terminals. 

12-way strip, rated at § amp., but may 
be used at the designer’s discretion up to 
10 amp, or up to 2 kV peak working 
voltage between terminals or between ter- 
minals or chassis. Overall size, 5” x .750" x 
625" high. Hole centres spaced .425". 


BELLING ¢ LEE LTD 
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COSSOR ENGINEERS 
MOVE THE ALPS 


These two 40-mile range PPI photographs were taken on the Cossor Airfield 
Control Radar Mk. VI now installed at Zurich, Switzerland. That on the ieft is 
the normal radar display. The other PPI (right) shows clearly the effectiveness 
of the Cossor developed PERMANENT ECHO CANCELLATION circuits ; 
the moving aircraft responses previously obscured are now revealed. 
Mountainous terrain such as is found in Switzerland, with saturation ground 
returns, has hitherto been a nightmare for radar operators. Cossor engineers 
specialize in advanced development of this kind and have produced 

THE FINEST CONTROL RADAR—ACR MK, VI BY COSSOR. 


There are vacancies . COSSOR AIRFIELD 


for Senior and Junior 


Engineers in the ig SURVEILLANCE RADAR 


Cossor Research and 


Development Labor , (ACR Mk. Vi) 


atories. We invite your 


application to The 
Director of Research A view of the installation 


and Development. ba @t the Zurich Airport 


COSSOR 


@ PERMANENT ECHO CANCELLATION © C.R.0.F, SUPERIMPOSITION @ 60 MILES RANGE @ VIDEO MAPPING 


THE COSSEOCR GROUP OF COMPANIES +- HIGHBURY GROVE + LONDON - N.S 
A. C. COSSOR LTO * STERLING CABLES CO., LTO + COSSOR RADAR LTD 
BEST PRODUCTS LTO - COSSOR (CANADA) LTD + BEAM INSTRUMENTS INC., (U.5S.A.) 
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Amateur television station 
G2WJ'T as installed at the 
exhibition On the extreme 
left is the 436-Mc's trans- 
mitter, while the rest of the 
equipment consists of video 
control gear. Two cameras 
(not shown) were used for 
televising personalities, talks 
ind demonstrations 


R.8S.G.B. Exhibition 


Amateur and Commercial Equipment at the Eighth Annual Show 


I 
Shean wieheiesieiian techniques were again very 
much in evidence at the recent show organized by the 
Radio Society of Great Britain, and their bandwidth- 

aving properties came in for special mention by 
Harry Faulkner, C.M.G., who opened the exhibition. 
Mr. Faulkner, as a former Deputy Engineer-in-Chief 
of the Post Office, once had a great deal to do with 
international frequency allocations and he said that 
anything concerned with saving space in the ether 
came very close to his heart. 

Two main methods of achieving single-sideband 
telephony transmission were actually represented. In 
one, known as the “ filter” system, the audio signal is 
first modulated on to a low-frequency r.f. voltage and 
the unwanted sidebands resulting from the process 
are removed by a filter. (The “carrier” is sup- 
pressed by the use of a balanced modulator.) The 
remaining sidebands are then mixed with a high- 
frequency r.f. oscillation to produce the desired out- 


Representative single-sideband 
on 3.8 Mc/s and 14 Mc/s. 


Right: Examples of workmanship in 
operation on 70 centimetres. 


transmitter for 


operation 


"plumbing" for 
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put frequency. In the other method, which seems 
to be more generally popular, the audio signal is first 
of all split into two components with a phase differ- 
ence of 90° between them. An rf. oscillation is 
similarly divided into two components and these are 
modulated respectively by the two af. signals and 
finally combined. The carrier again is suppressed by 
the use of balanced modulators, while the phases of 
the resulting sidebands are such that in the combined 
output one sideband is balanced out and the other 
is augmented. This method requires fewer stages but 
is perhaps more difficult to adjust. 

One of the practical difficulties of the last-men 
uoned “phasing” method is in obtaining two af 
outputs displaced 90° in phase, but one exhibitor was 
showing some small units designed for this purpose 
which are manufactured (on an amateur basis) and 
made available to other amateurs who feel unable 
to cope with the problem themselves. 

Another branch of amateur work praised by Mr 
Faulkner was the active experimentation which has 
been going on for some time in the 70-cm band 
He said that as the professional radio people seemed 
rather reluctant to move into Band IV the amateurs 
would now be able to lead the way once again, as 
they did in the old days. There was, in fact, a good 


Midget transistor transmitter 
operating on 7 Mc/s and powered 
by a hearing-aid battery. 


Turret crystal microphone 
and pre-amplifier with 
cathode-follower output. 


A 70-cm  crystal-con- 
trolled transmitter (home 
constructed) featuring the 
use of Mullard QQV03-20 
valves. 


deal of 70-cm transmitting and receiving equipment 
on show with some very fine examples of workman- 
ship in “plumbing” and tuned-line techniques. 
Mr. Faulkner was, however, referring more par- 
ticularly to the amateur television transmissions in 
the 70-cm band. ‘These were represented at the 
exhibition by a complete amateur television station 
with two cameras and a transmitter working on 
436 Mc/s. The r.f. output (20 watts peak white) was 
being absorbed in a durmmy load, and from this a 
probe supplied an input to a 70-cm convertor, which 
represented the receiving side. The 45-Mc/s output 
from the convertor was then “piped” to various 
standard television receivers distributed about the 
hall. Apart from the cameras, the video side of the 
transmitting equipment included the usual sync-pulse 
and waveform generators, a 3-camera mixer unit, a 
monoscope unit and c.r.t. monitors for checking the 
video waveform and the outgoing picture. The trans- 
mission standards were 2024 lines non-interlaced. 
Transistor transmitters are apparently becoming 
quite popular, The transistors at present available, 
however, are somewhat limited in their operating fre- 
quencies, and most of the transmitters on show were 
for working on either 1.8 Mc/s or 3.5 Mc/s. In one 
notable exception, however, the designer had suc- 
ceeded in making the transistor oscillate at 7 Mc/s. 
The tiny transmitter (shown on the Brimar stand) 
was crystal controlled and it used a new point tran- 
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sistor made by Brimar, Type TP2, which officially 
has a maximum operating frequency of 2 Mc/s. Other 
new transistors shown by Brimar were the TP1 point 
type, for switching applications up to 100kc/s, and 
the TJl, TJ2 and TJ3 junction types for audio 
applications. 

Brimar also had some interesting new miniature 
valves suitable for Band IV receiving circuits. The 
6AM4 is an earthed-grid triode on the B9A base suit- 
able for amplification or mixing, while the 6AF4 is 
a B7G triode intended for use as an oscillator. Both 
will operate at frequencies up to 1,000 Mc/s. Suitable 
circuits for these valves have already been described 
in Wireless World.* 

Apart from the home-constructed transmitters 
there were two new commercial equipments on view, 
Both were fairly compact table models, with band 
switching from about 3 to 30Mc/s. The Labgear 

model gave a nominal output of 150 watts 

while the Panda equipment was for the lower 

power of 35 watts. Amongst the new “ pre- 

fabricated” transmitting units shown by the 

Minimitter Company was an aerial matching 

unit, which permits the separate tuning of 

open-wire feeders, and a 35ft steel mast 

which is hinged in the middle to allow 

adjustments to be made to the aerial on top. 

A comprehensive range of cabinets shown 

by Philpott’s Metalworks included a portable 

instrument case for amateurs who like to give 

their home-constructed test gear a finished 

and professional appearance. The one on 

view, with a black crackle finish, measured approxi- 

mately 84x64 4}in, but other sizes can be sup- 

plied. Miniature racks, complete with chassis and 
panels, were also displayed. 

Magnetic Devices were showing a useful new relay 
which is almost identical in operation with the Post 
Office Type 3,000 relay but is somewhat smaller. The 
dimensions (above chassis) are 24in high x lin wide 
x ljin deep. A dust-proof can is provided. When 
fitted with a 10-k®) coil the pull-in current is approxi- 
mately 4 milliamps. An associated firm, Cathodeon 
Crystals, featured their quartz crystal units, which 
can now be supplied to order in as short a time as 
one week. 


* “ Valves for Bands III, IV and V,” by D. N. Corfield. Wireless 
World, June, 1954, p. 272 
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ELECTRONIC 
POSITIONING 


Digital Methods for Automatic 


Control of Machine Tools 


to idea of controlling machine tools by electronic 
mechanisms may not seem very startling to the 
average radio or electronics man, but it is creating 
quite a stir in the engineering world. Various systems 
are being tried out, some more advanced than others, 
but they all have the same ultimate end in view: 
to replace the human operator, working his lathe 
or drill or milling machine, by an electronic apparatus 
controlled by a continuous input of information from 
some kind of storage medium, such as a punched card 
or magnetic tape. 

The scheme is really intended for manufacturing 
relatively small quantities of precision machined 
parts where the use of normal mass-production tech- 
niques would be somewhat inefficient. Exponents of 
the idea say that it will be more accurate than using 
human operators (because electronic mechanisms don’t 
get tired) and that the machine tools will be used more 
efficiently: the machining operation is carried straight 
through at maximum speed and the control apparatus 
does not have to stop periodically to scratch its head, 
so to speak. 

A fairly advanced system is shown schematically in 
Fig. 1. This has been devised by Ferranti’s (at Edin- 
burgh) for the automatic control of a milling machine, 
the work-table under the cutting tool being moved 
in accordance with information fed in from a mag- 
netic tape. The whole system is based on the prin- 
ciple of specifying the contours of the part to be 
machined by a series of points, each having x and y 
co-ordinates from a given reference point. The x and 
y values are then used to move the work-table in two 
directions. This does not mean, however, that a 
human “ programmer” has laboriously to put all this 
information on to the magnetic tape point by point. 
A digital computor is brought into play here, for most 
contours can be represented by mathematical expres- 
sions and it is only necessary to instruct the computor 
to calculate a straight line or a semi-circle or a para- 
bola, as the case may be. Thus all that the human 
“programmer” has to do is to feed in information 


Fig. |. Automatic control system for a milling 
machine. The encoding machine is worked by a 


FEEDBACK PULSES 


Electronically controlled drilling machine. The required 
positicn of the work-table is set up initially on the control 
desk (right). 


about the points of change on the contours (for 
example, where a straight line starts to bend round 
into a circle) and then the computor does the rest. 

The real heart of the system, however (and the real 
subject of this article), is the mechanism by which 
the work-table is continuously positioned under the 
cutting tool. For precision machined parts this 
positioning has to be done to an accuracy of one ten- 
thousandth of an inch. The straightforward method 
of simply turning a calibrated lead-screw is there- 
fore not good enough. With backlash in the work- 
table mechanism, one could never be sure that the 
work was actually being moved in accordance with 
the control information going into the lead-screw. 
The ideal method would be to measure the work itself 
as it was being cut and control the work-table move- 
ments accordingly. This, however, is somewhat 
difficult to do. In practice the best solution is to 
measure the movements of the work-table and use 
this information for controlling the positioning 
process. 

The feedback type of mechanism by which this is 
achieved can be seen at the right-hand side of Fig. 1. 
The control system actually works on a digital, or 
step-by-step, principle because this enables it to be 
made as accurate as desired, according to the number 
of digits used. Thus a measurement or movement of 
2.3075 inches can be represented more accurately in 
digits of one ten-thousandth 
of an inch than in digits 


human operator. 
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<= of one thousandth of an 
inch, which would give 
either 2.307 or 2.308. 
Actually digits of one ten- 
thousandth of an inch are 
used. The actuating 
mechanism receives a train 
MOVEMENTS 


of “command” pulses from the magnetic tape, 
each representing one digit. These cause the work- 
table to move and as a result the displacement measur- 
ing device produces a train of similar pulses repre- 
senting ten-thousandths, which are fed back to the 
actuating mechanism. On the receipt of each “ com- 
mand” pulse the work-table moves in the required 
direction until a feedback pulse cancels the “com 
mand” pulse, when the movement stops. Thus the 
work-table can only move through the measured ten- 
thousandth of an inch and no further movement is 
possible until another “command” pulse arrives. 

A similar digital servo system is used by Ferranti 
for positioning the work-table of a drilling machine 
(shown in the title picture). Here, however, there 
is no automatic control from magnetic tape. A human 
operator sets up the x and y co-ordinates of the hole 
to be drilled on a series of control knobs, then the 
machine proceeds to move the work-table until the 
required point is directly under the drilling bit. The 
work-table is driven by electric motors and, as before, 
its movement in each direction is measured by a 
device which produces a train of pulses, each pulse 
representing a displacement of one ten-thousandth of 
an inch. These pulses are counted by a decade 
counter until they have cancelled the number (in 
ten-thousandths) already set up on the control knobs 
by the operator. The “ error signal” is then reduced 
to zero and the driving motors stop. There are five 
control knobs for setting up each dimension (x and 
y), the first for inches, the second for tenths, the third 
for hundredths and so on. Thus, if the operator sets 
the x dimension to, say, 5.7394 inches, this is the 
same as 57,394 ten-thousandths, and the decade 
counter has to count that number of digits before 
the cancellation occurs and the motor stops. 

The electronic circuit which counts the pulses and 
finally cancels the original number makes use of the 
well-known Dekatron tube. For each dimension, x 
or y, there are five of these tubes in cascade, one for 
each decimal place of the number. The required 
number is set up on the five tubes by applying a 
negative voltage to a particular cathode on each onc 
(this is done by the control knobs) so that the glow 
is initiated at this point. The arrival of pulses from 
the displacement measuring device then causes the 
glow to move, not in the normal clockwise forward 
direction, but backwards towards zero. In other 
words the incoming pulses are subtracted from the 
original number set up by the operator. This sub- 


LIGHT SOURCE 


Fig. 2. Diffraction-grating system for measuring displace- 
ment and giving an output in digital pulse form, 
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LINE LIGHT 


INTERPOLATION 
SCALE 


PHOTOCELL 
Fig. 3. Displacement measuring device using an accurately 
machined coarse scale and optical interpolation system. 
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SCREW-THREAD PITCH 


Fig. 4. Typical position of the interpolation-scale image 
of Fig. 3 in relation to the teeth of the coarse scale. 


tractive operation can be achieved quite simply 
because of the reversible properties of the Dekatron. 
It is only necessary to reverse the connections to the 
guide clectrodes to cause the glow to be transferred 
in an anti-clockwise direction. Thus, when the incom- 
ing pulses have finally brought the original number 
down to zero the glow in the last tube transfers to 
the “zero” cathode and this produces an output 


signal which stops the work-table driving motor. 
One of the most difficult problems from the prac- 


tical engineering point of view is in producing a dis- 
placement measuring device capable of detecting a 
movement as small as a ten-thousandth of an inch. 
The two Ferranti machines use an optical system 
based on the interference pattern produced by two 
finely ruled gratings. Fig. 2 shows the general 
principle. A length of grating is fixed to the moving 
part of the work-table while another short length is 
fixed to the stationary part. The long grating there- 
fore slides across the short one with the two surfaces 
almost in contact, and the pair are suitably aligned to 
produce an interference effect. A parallel beam of 
light is projected through the arrangement and when 
there is relative movement the interference effect 
modulates the intensity of the beam. One complete 
cycle of variation in intensity occurs for a movement 
equal to the pitch of the gratings, and from this it is 
possible to obtain two discrete electrical pulses per 
grating line. The gratings are ruled with 5,000 lines 
to the inch*, so that one pulse is produced for every 
ten-thousandth of an inch. By arranging two photo- 
cells as shown, so that the phase of the light variation 
is different in each, a two-phase electrical system is 
formed, and the phase rotation of this reveals in which 
direction the work-table is moving 

A rather different system of measuring displacement 
in digital form has been developed by Mullard. 
Measurements are made by referring to a standard 
marked off at intervals of a tenth of an inch with high 
accuracy. Such a standard can be produced in a tool- 
room by skilled craftsmen. An optical interpolation 
system is used for intermediate measurements, and the 


* “The Production of Diffraction Gratings” by L 
Endeavour, October, 1953 
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interpolating scale is easy to make photographically. 

The standard takes the form of a long rod cut with 
1 screw thread of sawtooth form, the pitch being one- 
tenth of an inch. Part of the rod is cut away to reveal 
a cross-section of the thread as shown in Fig. 3. The 
vertical edges are then individually ground and lapped 
to form scale graduations 0.lin apart with an absolute 
positional accuracy of 0.0000Sin. The rod is fixed to 
the moving part of the machine and is made of 
hardened steel with the same coefficient of expansion 
as that of the machine. 

The principle of the optical interpolation is shown in 
Fig. 3. An interpolating scale four inches long has 
1,000 equidistant vertical opaque bars 0.002in wide, 
alternating with transparent bars of equal width. A 
lens forms an image of this grid across the teeth of the 
screw-thread, and a reduction factor of 40 is used to 
make the image fit exactly between two teeth. 

Pig. 4 shows a typical relative position of the two 
scales. The optical image is fixed in space while the 
screw-thread scale is moving past it to the right. 
Regarding the left-hand edge of the image as a fixed 
reference point, the total displacement of the first edge 
of the screw-thread scale (marked “0”) is two tenths 
of an inch plus the fraction of a tenth x. The number 
of interpolation bars in x is the number of ten- 
thousandths of an inch in the fraction. To count these 
ten-thousandths electronically, the transparent bars in 
the scale are illuminated one by one by a line of light 
which moves behind it (Fig. 3). A photocell placed 
close behind the screw-thread scale then receives a 
succession of light pulses. As the sloping edge of the 
sawtooth is encountered by the moving light the pulses 
are reduced in amplitude until they finally disappear. 
rheir sudden reappearance at the 0.2-in edge is the 
signal for them to be counted. This proceeds until 
the light reaches the left-hand end of the scale, when 
the total count is the fraction x of 1,000. 

The scale is scanned repetitively by the line of light 
ind the fraction x is determined afresh at each scan. 
In this way the system provides an output at regular 
intervals stating the position of the moving part of the 
machine. At the end of a scan the position is com- 
pared by means of a reversible counter with that set up 
initially by a human operator on six 10-position dials 
Ihe difference is then held and displayed on a meter 
until the end of the next scan, when a fresh value of 
the difference is available. The relative position is 
given within a definite limit, one ten-thousandth of an 
inch, since only whole numbers of interpolation scale 
bars are counted. However, the distance in which the 
count changes by one unit is less than 6.0001lin, and the 
moving part of the machine can be set to these discrete 
positions with an even greater accuracy. 

The reversible counter actually subtracts the 
measured dimension from the pre-determined dimen- 
ion, and the difference displayed on the meter indi- 
cates whether the measured dimension is too long or 
too short and gives a rough indication of the magnitude 
ff the error 

Both this Mullard machine and the Ferranti drill 
require a human operator to set up the controls in 
the first place—though, of course, no special skill is 
needed for such an operation. This could, however 
be avoided by using a punched card system to supply 
the input information. The Ferranti drill would then 
be fully automatic and the Mullard machine could 
be made so by using the error signal (normally fed 
to the meter) to control motors which would drive the 
moving part of the machine until the error was reduced 
to zero 
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THE DUST 


PROBLEM 


\ New Device for Cleaning 


Gramophone Records 


By CECIL E. WATTS 


1 
(; RAMOPHONE records when examined under a 
microscope all have one thing in common; dust can be 
observed in nearly every inch of groove. As the 
reproducing stylus must surmount most of those par- 
ticles small enough to rest in the angle of the groove, 
it is certain the groove loses control of the stylus many 
times a second, with a corresponding loss in accurate 
tracing. It may be reasoned that microscopic dust is 
mainly airborne and is light enough to be pushed aside 
This is no doubt true of the larger masses; the smalle: 
particles, such as those shown in the groove in Fig. 1, 
must obviously be trapped by the contour of the stylus 
This fact, plus the increased surface noise, extra wear 
and tear of stylus and groove wall, clogging of stylus 
tip, etc., provide sufficient reason for more than casual 
attention to the dust problem, which becomes increas 
ingly important as the quality of the reproducing 
system is improved. 

The use of a plush or other pad, with or without 
cleaning fluids, has been the recommended treatment 
to date. If this operation is performed in bright sun- 
light a close examination usually shows the groove to 
be anything but clean, and certainly by the time the 
record is played it is again well charged. 

Elementary logic points to the “ instant of playing " 


Fig. |. Photomicrograph of record grooves before cleaning 
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as being the ideal moment to clean 
the record; in practice with an 
interval of a fraction of one revolu- 
tion of the turntable between 
cleaning and playing. No doubt 
the various types of brush attach- 
able to the pickup arm which have 
been designed in the past have been 
produced with this object in mind. 
Any such fitment applied to the 
modern ultra-lightweight pickup is, 
unfortunately, more than likely to 
affect its performance 

A separate arm seems essential 
to carry such a cleaning device, and these thoughts 
have been embodied in the “Dust Bug,” a device 
which has in fact a lightweight plastic arm terminat- 
ing in a small brush of nylon bristles, each of which 
is pointed so that the bottom of the groove may be 
thoroughly explored. The bristles also serve to track 
the aim across the record. A cylindrical plush pad 
(the “ bug ”) is situated immediately behind the brush 
and collects the loosened particles, 

The device is placed at the commencement of a 
record just before the pickup is lowered and cleans the 
record as it is played. A wipe with the dispenser cork 


of the cleaning fluid bottle cleans and charges the pad 


Automatic record cleaning accessory (‘* Dust Bug '’) with 
suction mounting for fixing to the motor board. 


with the minute amount of fluid required to dissipate 
any electrostatic charge induced by the friction of the 
reproducing stylus or by previous polishing. 

Most record cleaning fluids seem to serve equally 
well, the one favoured being a moderate concentration 
of ethylene glycol in distilled water, this being a 
trusted favourite for use in direct disc recording. One 
advantage of this form of cleaning is that the quantity 
of any anti-static or cleaning fluid is so minute that 
it is extremely unlikely that any trace remains in the 
groove even after prolonged use. This is well illus- 
trated in Fig. 2 which depicts the last few seconds of 
“Petrouchka” (Decca LXT 2502) where the final 
“high C” on the trumpet disappears into the tape 
and other background noise. 

Fig. 3 has been included to emphasize the necessity 
for using the cleaner each time a record is played. 


Fig. 2. Any residues remaining after cleaning are consider- 
ably less than the background noise modulation as seen in the 
four grooves on the left. 


Left: Fig. 3. Dust particles, etc., collected by the plush 
pad (a) after the first use of the cleaner on a 12-inch I.p. 
record, (b) after a second playing immediately following the 
first, and (c) a third playing of the same record after being 
stored for a day in the maker's envelope. 
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Marconi VHF FM Multi-Channel Terminal 
and Repeater Units 


HM 100 AND 150 SERIES 


Marconi VHF multi-channel systems pro- 
vide reliable and economical communi- 
cation. Up to 48 telephone channels can 
be provided simultaneously and some of 
these may be further sub-divided by VF 
telegraph channelling equipment to give 
either 18 or 24 telegraph channels. The 
equipment operates in conjunction with 
carrier apparatus which is the same as that 
already standardised for use on line systems. 
Such a radio system can operate over hun- 
dreds of miles by placing repeater units at 
suitable points along the route. 


% The HM 100 and 150 series of equipment 
will operate entirely unattended and change- All units can be easily withdrawn for 
over is automatic in duplicate systems. L inspection and maintenance. 


Over 80 countries now have Marconi equipped telegraph and communication systems. Many 
of these are still giving trouble free service after more than 20 years in operation. 


Lifeline of communication 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 
Surveyed, planned, installed, maintained 


MARCONI’S WIRELESS TELEGRAPH COMPANY LTD., CHELMSFORD, ESSEX 
Partners in progress with The ‘ENGLISH ELECTRIC’ Company Ltd. 


SELENIUM 


RECTIFIERS 


e- owe SA 


Serifircet 


hecTiFIER 
EQUIPMENT 


——> —. 


REGISTERED Ls TRADE MARK 


GERMANIUM 


Wire. 


~ Progress 
Report 


Increasing demand for SenTerCel selenium 
rectifiers, germanium devices and SenTerCet equip- 
ment is evidence that these products are meeting 


the exacting needs of industry. 


“Standard’s” policy of continually improving 
quality and increasing production is expressed in 


bold plan to move its Rectifier Division to a 


new factory in Harlow, Essex. 


This factory, the largest in Europe built solely 
for the production of metal rectifiers, has been 
designed specifically to provide the particular 
facilities essential to the manufacture of these 


products. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 


RECTIFIER DIVISION: Edinburgh Way, Harlow, Essex 


Telephone : Harlow 2681! 


Telegrams : Sentercel, Harlow 


ALL YOU NEED TO 
KNOW ABOUT RADIO 


Technical Terms Used in 


a particular season of the year is so full of things 
that there is grave danger of the necessities of life 
being crowded out by the luxuries. This page, for 
example, might receive less attention than usual, by 
reason of the prolonged concentration ordinarily 
demanded by it. As a concession to the flesh, there- 
fore, I am this month bestowing a complete treatise 
on radio. It is so light that it can be assimilated even 
after the pudding, and yet so comprehensive that it 
is a good defence against the loss of dignity that is 
entailed by party games of the general knowledge 
sort. Originally presented free with the Christmas 
1934 issue, it is now completely revised and enlarged. 

Experience has shown that the whole of anything is 
equal to the sum of its parts. Know each part, and 
you know the whole. Samson himself might have 
struggled in vain to snap a bundle of firewood, but 
a child can take a stick at a time and break it. The 
reason why radio is found to be so difficult is that 
the student takes the whole bundle in his hand and 
expects to build Rome in a day. But when the loaf 
has been daintily sliced into separate grains of sand 
it soon (to put it metaphorically) makes a mighty 
ocean. 

Each mysterious part of radio will now be clearly 
defined. This knowledge has hitherto been confined 
to a few experts; now, it is all revealed in language 
that everybody can understand. N.B.—You are 
warned that it is not considered suitable for children. 


Band Pass. You don’t suppose the musicians pay to 
get in, do you? 

Band Spread. An effect closely associated with Self 
Capacity (q.v.). 

Beat Frequency. Confidential information for avoid- 
ing a Lightning Arrester. 

B.F. Source. According to Eton, Harrow. (And vice 
versa.) 

Buffer Stage. Usually the last but one in the series. 
For a description, refer to W. Shakespeare (As You 
Like It, Act 2, Scene 7), 

Cavity Resonance. A cause of unwanted whistles, 
often existing at the Buffer Stage. 

Condenser. High official of the B.B.C., whose duty 
is to fit the programmes in at all costs. His work 
is often in vain, and may be either fixed or moving. 
See also Padding Condenser. 

Detector. Post Office official equipped with clever 
apparatus that responds to absence of licence. 

Dissipation. See Featherweight Pick-up, Night Effect, 
Watt. : 

Earth. All natural wireless sets must be planted with 
the roots firmly underground, and well watered. 
A flower-pot is not recommended; it might be neg- 
lected during holidays. Portable sets are grown 
under a frame and need no earth. 
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By “CATHODE RAY" 


the Underworld of Wireless 


Eliminator. Chemical ae for combating 
parasitic oscillation. See Skin Effect. 

Featherweight Pick-up. A form of Dissipation (q.v.). 

Feedback. A concomitant of Instability (q.v.); also 
noticed just after Christmas and at other irregular 
seasons. The Pre-selector is particularly subject 
to it. 

Gain Control. See OHMS Law. 

Hand Capacity. A_ high-frequency phenomenon 
especially noticeable on leaving a hotel, whether 
equipped with wireless or not. It is believed that 
some form of direction-finder is used in the acceptor 
circuit, for screening :eldom avails to prevent one 
from being run to earth. 

Harmonic Distortion. Well-known characteristic of 
music pupils and modern composers. In severe 
cases is known as Random Noise. 

High Tension. A state which is liable to exist as 
a result of Key Clicks (q.v.). 

Homing System. A device for cases of Instability 
(q.v.). In its more fully developed forms it can be 
used to suppress Key Clicks (q.v.). 

Indoor Aerial. A device for foiling the Detector. 

Insertion Loss. Moncy put in a fruit machine. 

Instability. A variety of Night Effect (q.v.). 

Key Clicks. Unwanted noises due to Instability. 

Lightning Arrester. See Beat Frequency. 

Microphonic Noises. Technical term for broadcast 
programmes. 

Miller Effect. See Dust Core (if you can!). 

Mutual Conductance, Tight Coupling, etc. These 
expressions are too romantic in character to be 
discussed in a prose publication. The subject is 
more suitable for an ode. 

Night Effect. There are several varieties: one of 
them is usually most noticeable at the Output 
Stage; it is characterized by Instability, and, in 
severe cases, the seeing of two of more programmes 
at once. See also Homing System, Key Clicks, 
Dissipation. Another variety, which is common at 
a later stage, is also known as Variable-Mu. Still 
another (liable to be confused with the latter) is 
Threshold Howl (q.v.). 

Noise Suppression. See Output Stage, Threshold 
Howl. 

Non-linear Conductor. One that takes excessive stage 
gain. 

OHMS Law. A law relating to Income Tax (or 
Remote Gain Control). 

Output Stage. Generally coincides in time with 
severe outbreaks of Night Effect; usually about 
10.30 p.m. Noise Suppression may have to be fitted 
at this stage. 
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Padding Condenser. A negative condenser employed 
when a programme runs short. 

Phase-change. Often observed at the detector or 
lightning arrester stage, or when a communication 
is received relating to OHMS Law. 

Pre-selector. Scientific term for acquisitive junior 
member of a family. The pre-selector stage is 
reached at the age of about two years. 

Primary Cell. One designed for first offenders. 

Random Noise. See Harmonic Distortion. 

Reaction. A common result of Dissipation. A pick-up 
may be needed 

Self Capacity. 
selector. 

Shunted Meter. Device for avoiding electric charge 

Skin Effect. Also known as parasitic oscillation. 

Speech Choke. Would be very valuable, but is not 
permitted in this country, since it conflicts with 
the tradition of “freedom of speech.” 

Superhet. A very powerful type of receiver that 
brings in every station, and most of them twice. 
From the American super=very, and het=hot 
(e.g., “all het up”) 

Tape Recorder. A tuailor’s assistant, who repeats 
everything back. 

Thermal Agitation. Characteristic exhibited by a cat 
on hot bricks. See also Variable-Mu. 


Characteristic typical of the Pre- 


MAKING 


Threshold Howl. A form of interference peculiar to 
the weeks leading to Christmas. Is almost in- 
variably followed by Hand Capacity. 


Tracking. Operation of the Detector. 
Trimmer. Another name for Condenser (q.v.). 


Twin Feeder. The sort of thing one expects to see 
on “ Inventors’ Club.” 


Variable-Mu. A form of interference of feline origin. 
See Night effect, Thermal Agitation. 


Watt. A character who, in his youth, performed 
useful services in the kitchen, such as preventing 
kettle lids from flying off, so that his name became 
symbolic of energy. In later life, however, he seems 
to have fallen into evil ways, to judge from frequent 
references to Watt’s Dissipation. 


Wavechange Switch. Despite the popularity of so- 
called continuous (or permanent) waves, this 
appliance meets with some application in the art 
of coiffure. Closely associated with step-up trans- 
formation. 


Zero Beat. Absence of corporal punishment. 


By now you will, I am sure, need no further 
evidence that radio is a sordid and degrading occupa- 
tion. Perhaps you would care to make it the subject 
of a New Year Resolution? 


A GOOD RECORDING 


Importance of Microphone Technique 


ENCOURAGED by the high standard of quality 
which is readily obtainable from commercial gramo- 
phone records these days, many people have bought 
disc or tape recorders to make their own musical 
recordings, either for self-criticism or for the delecta 
tion of friends. After spending not inconsiderable sums 
on the best available equipment it is a common 
experience to find the first results disappointing. 

In nearly every case the trouble can be traced to 
unsuitable acoustical surroundings or to faulty micro- 
phone technique, and can be remedied only by prac- 
tice and experience. This point was emphasized by 
G. Elliott in a recent lecture on “ The Art of Balance 
and Control! in Recording Studios” to the British 
Sound Recording Association in London. Mr. Elliott, 
who has many outstanding recordings to his credit, 
including the “tugboat” effects record (Mercury 
Sound Recordings) said that while there was as yet 
no perfect microphone there were many very good 
ones, each with characteristic merits and short- 
comings which could be deployed to make the most 
of any given situation. 

Microphones were the tools of the recording 
“engineer "—microphones and his own ears, wlich 
could best be trained by listening to all and sundry 
sounds, first directly and then through a simple 
reproducing channel consisting of microphone(s), 
amplifier and a monitoring loudspeaker. Where pos- 
sible the same loudspeaker should always be used in 
the same acoustical environment, and it was signifi- 
cant that broadcasting and recording organizations 
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concerned with the interchange of recorded material 
had recently initiated moves for the standardization 
of monitoring conditions. 

Mr. Elliott described several typical recording 
problems and illustrated with tape recordings the 
synthesis of a good recording of an orchestra from 
the outputs of a number of microphones, distributed 
among the players and in the body of the hall. It 
was evident that a single microphone failed to give 
that elusive quality of “ presence,” so much esteemed 
by gramophiles. 

An interesting point which emerged from Mr. 
Elliott’s talk was the increasing importance given by 
composers and arrangers of light music to “ balance 
and control.” It was now becoming the practice to 
include in the score specific instructions for emphasis, 
and even the introduction of artificial reverberation 
over part of an individual musical phrase. The 
results are undoubtedly stimulating and the means by 
which they are obtained were, in the examples played 
by Mr. Elliott, completely hidden by the “ art which 


conceals art.” 


Extended-range L.F. Sine Wave Oscillator. The author 
asks us to correct a printer’s error in the second line of 
this article (page 596, December, 1954, issue); the range 
of 20-20,000 c/s should be regarded now as insufficient 
for exhaustive testing of high-fidelity amplifiers. He also 
points out that the 1-Mf grid leak of the last valve 
should be returned to earth and not to cathode as shown. 
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Stable Push-Pull Circuit for 
Low Level Operation 


By G. JOHNSON* 


A N instrument constructed in the laboratory using 
a barrier-layer photocell in a photometer arrange- 
ment proved to be too insensitive for certain uses 
and an attempt was made to improve it by adding 
a d.c. amplifier between the photocell and the meter. 
It was desirable to make the instrument portable and 
independent of the mains, and the transistor appeared 
to offer advantages in these directions. Since the 
completed amplifier measures 3in x 1 4in x 2in, includ- 
ing the power pack of two 1.5-V cells, and could be 
made smaller if desired, it fulfils both these require- 
ments. 

The main difficulty with d.c. transistor amplification 
is the extreme sensitivity to temperature variations. 
The collector current is approximately doubled for 
every 10°C rise in temperature. In this amplifier 
the problem was overcome by using a completely 
symmetrical push-pull circuit and arranging that any 
change in ambient temperature would equally affect 
both transistors. 

Two Mullard OC71 p-n-p junction transistors are 
used in a simple earthed-emitter circuit with the 
0-50uA meter connected between the collectors and 
the photocell with its attenuator connected between 
the bases. The voltage at the collectors is equalized 
by the load-balancing potentiometer, which acts as a 
set-zero control. The transistor temperatures are 
equalized by enclosing them in adjacent holes drilled 
in a small block of aluminium. 

The power is derived from two Vidor V.0107 


* Biophysics Department, Hurstwood Park Hoepital. 


Underside view of amplifier. The transistor leads can be 
seen emerging from holes in a Paxolin cover over the alu- 
minium block. Controls are on the top of the case. 


Right : Circuit of the transistor d.c. amplifier. 
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D.C. AMPLIFIER 


The amplifier mounted on the base plate of a 7-in scale 
edgewise-reading meter. Batteries are on the back of the 
meter case. The control potentiometers can be seen immed- 
jately below the scale and their shafts protrude through the 
case on either side of the mechanical set zero. 


Kalium cells which are of the same dimensions as the 
U7 pencil battery but are capable of providing up to 
3,000 hours use at the average current drain of 200”A 
required in this amplifier. With this length of life 
it was at first thought unnecessary to include a battery 
switch, but this is essential for the purpose of setting 
the mechanical zero of the microammeter, which has 
been found to vary quite as much as the zero varia- 
tions due to the d.c. amplifier itself. 

The measured overall gain is approximately 30, 
giving. the 7-inch meter a sensitivity of better than 
0-2¥A full scale. The overall noise produces a fluc- 
tuation on the needle which does not exceed plus or 
minus half a scale division, i.e., better than +0.01uA. 
This very low figure is due to the fact that most of 
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PHOTOELECTRIC CELL 


the transistor noise is of too high a frequency for the 
meter needle to respond 

Following the satisfactory results obtained with 
this amplifier a second one was constructed, the 
potentiometers, amplifier, chassis, and batteries being 
mounted inside the case of a similar 0-50“A meter 
with the controls accessible underneath the edgewise 


INTERNATIONAL 


By &. 


A, already recorded, the International Electro 
technical Commission held its Golden Jubilee meet- 
ing in Philadelphia in September. As in all 
international bodies the work of the LE.C. is con- 
ducted by comparatively small committees represen- 
tative of the countries participating. One of the 
sub-committees (12-3) deals exclusively with the 
standardization of radio and electronic components. 
This component committee has been working since 
1950 on the international recommendations for 
standardizing methods of testing radio components 
and excellent progress has been made in spite of the 
fact that the full committee meets for only about 
. eight days in each year. The radio industry and the 
Service establishments in this country had done a 
great deal of work, separately and jointly, on this 
subject before 1950 and this helped considerably in 
the rapid progress made internationally. 

The meetings are not too formal and the committee 
works as a body of engineers with a common end in 
view and with a minimum of “ politics.” This year, 
at Philadelphia, thirteen nations took part and the 
co-operation and mutual understanding shown was 
even better than in past years. The British delegation 
to the components committee, of which I have been a 
member since 1950, is officially sponsored by the 
British Standards Institution and is paid for by the 
various associations in the radio industry. 

In these notes a few items have been selected from 
the great mass of detailed discussion on every aspect 
of testing of capacitors and composition resistors at 
the Philadelphia meeting. They give some idea of 
the problems and difficulties met in reaching inter- 
national agreement 


Capacitor and Resistor Standards 


Draft standards for paper, ceramic, electrolytic and 
mica capacitors, for the colour coding of ceramic 
capacitors, and for carbon resistors, were discussed 
and brought near to completion. Work is now be- 
ginning on standards for high-stability composition 
resistors and carbon potentiometers and on the stan- 
dardization of some of the principal dimensions of the 
components themselves 

The ceramic capacitor standard covers Type I 
capacitors, with moderate power factor and reasonably 
linear temperature coefficients. A standard series of 
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scale. This has proved to be a very useful general- 
purpose meter, taking the place of the cumbersome 
mirror galvanometer and having a very much shorter 
time-constant. The instrument works equally well as 
a centre-zero galvanometer since the set-zero control 
can be used to bring the needle to any point on the 
scale for zero input to the amplifier 


STANDARDIZATION 


Summary of 1.E.C. Discussions on Components 


M.Sc., M.LE.E. 


values for the temperature coefficient has been agreed, 
and there are tolerances ranging from +15 parts per 
million per degree centigrade for special purposes, to 
t 1,000 p.p.m./°C for genera! use. The capacitance 
values follow the E-series of preferred numbers 
BS 2488), which is already used for carbon resistors. 
The colour coding of ceramic 
sented a very serious problem 
several codes 


capacitors has pre- 
There are at present 
in existence with slight variations be- 
tween them, and attempts to arrive at a standard code 
have proved very difficult. The code must cover 
temperature coefficient (one band or, sometimes, two), 
value (three bands using resistor code, with values in 
pF), and tolerance (one band The principal diffi- 
culty is that there are only ten colours normally used 
while there are more than ten temperature coefficient 
groups, with their various tolerances, to put into the 
code. The latest I.E.C. proposal is for a five-band 
code except for the +100+30 p.p.m./°C, and the 

3300 + 2500 p.p.m./°C coefficients which will need 
six bands. The code also covers two qualities of high- 
dielectric constant material (Type II). 

The preparation of a series of standard values for 
electrolytic capacitors has also proved extremely diffi- 
ult. In most European countries the “powers of 
two” series—2, 4, 8, 16, 32, 64—is used up to 64uF, 
but for higher values and for low voltages round 
values such as 10, 20, 25, 50, 60, 100, 150, 200, 250 
are quite common 

For mechanical dimensions and tolerances in 
general, the R10 series of numbers adopted by the 
International Standardization Organization is widely 
used (BS 2045). Each term is obtained by multiplying 
the previous term by the tenth root of ten. The values 
are rounded to 1, 1.3, 1.6, 2.0, 2.5, 3.2, 4.0, 5.0, 6.3, 
8.0, 10, etc Incidentally, the well-known resistor 
series is based on the twelfth root of ten.) At one 
stage it was suggested that the R10/3 series be used 
for electrolytic capacitors—i.e., every third item of 
the R10 series, making the values 1, 2, 4, 8, 16, 32, 
130, 250, 500, 1,000-——but this has not proved popular 
The latest drastic proposal is 1, 2, 5, 10, 20, 50, etc., 
but this may not be the last word. 

The agreement of standard voltages for electrolytic 
capacitors has proved equally difficult, and to meet 
the needs of all the representatives present a very 
long series has finally been adopted 
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V 0 R T E X | 0 N TAPE RECORDER 


% The noise level is extremely low and 
audibly the hum level and Johnson noise 
of the amplifier and deck are approximately 
equal. Only 25% of this small amount of 
hum Is given by the amplifier alone. 


*% Extremely low distortion and back- 
ground noise, with a frequency response 
of 50c's.—10 Ke/s.. plus or minus 1.5 db. 
A meter is fitted for the measurement of 
signal level and bias level. 


* Sufficient power is availabie for recording 
on disc, either direct or from the tape, 
without additional amplifiers, 


*% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. 


The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 


% A power plug is provided for a radio 
feeder unit, etc. Variable bass and treble 
controls are fitted for control of the play 
back signal. 


% The power output is 3.5 watts heavily 
damped by negative feedback and an oval internal speaker 


il f 
The amplifier, speaker and case, with detachable lid, ws Sums in Tor monkoring purpenss. 


% Facilities are provided for using the amplifier alone 

measures 8yin. x 22gin. x ISZin. and weighs 30 Ib. and using power output or headphones while recording or 
to drive additional amplifiers. 

PRICE, complete with WEARITE TAPE % The unit may be left running on record or play back 


DECK . sd even with 1,750 ft. reels with the lid closed. 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £18 0 0. 


3-WAY MIXER AND PEAK PROGRAMME METER 


FOR RECORDING AND LARGE 
SOUND INSTALLATIONS, ETC 


One milliwatt output on 600 ohm line Gt 
for an input of 30 micro-volts on 7.5-30 ohm 

balanced input. 

Output balanced or unbalanced by interna 

switch. The meter reading is obtained by a 

valve voltmeter with | second time constant, 

which reads programme level, and responds to 

transient peaks. 

Calibration in 2 db steps, to plus 12 db and 

minus 20 db referred to zero level. Special —— 
ow field internal power pack supplies 8 valves including stabilising 

and selenium rectifier, consumption 23 watts. 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, $.W.19 


Telephones. LiBerty 2814 and 6242-3 Telegrams: “Vortexion. Wimble. London.” 


WirRELEss Woriw 


; yr inky make one thing only—transformers ; 


and they make them well—naturally. Their ‘one man, one job’ team of technicians 
are experts — obviously. The single-purpose plant makes the best use of both 
time and money—automatically. Leading manufacturers of electronic and electrical 
equipment have been using Parmeko transformers for more than a quarter of 
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acentury. They must think them good 
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PARMEKO ./ LEICESTER 


MAKERS OF TRANSPORMERS POR THE ELECTRONIC AND ELECTRICAL INDUSTRY, 


Frame Flyback Suppression 


Requirements and Circuitry 


By W. T. COCKING, M.LE.E. 


1. is now a common practice to include frame fly- 
back suppression circuits in television receivers. It 
has become common only in the last year or so, how- 
ever, and many, if not most, existing sets do not 
contain them at all. The reason for this lies in the 
fact that the television signal itself is supposed to 
suppress any visible effect of the frame flyback. Dur- 
ing the flyback period the signal is at or below black 
level and so the scanning spot is 

supposed to be extinguished and, 

therefore, invisible. 

In practice, however, it is by 
no means rare for the flyback lines 
to show up on dark parts of the 
picture. It is often said that this 
occurs because the d.c. com- 
ponent of the signal is not fully 
retained in the receiver, but this 
is certainly not the only cause. 

If one starts initially with the 

receiver correctly adjusted on a 

picture of average mean bright- 

ness, the adjustment being such 

that good tone gradation is se- 

cured in the dark parts as well as 

the light parts, there should be Fig. |. 
no trace of the frame flyback even istic. 
on quite black parts of the pic- 
ture. If that condition is obtained 
and the mean brightness of the 
picture becomes less, the flyback 
lines will show if the d.c. com- 
ponent is not retained fully. A readjustment of the 
brightness control will then restore the proper condi- 
tions 

It does frequently happen, however, that with a 
picture of average mean brightness it is not possible 
to secure a complete absence of the frame flyback 
lines and at the same time to obtain good rendering 
of tonal values in dark parts of the picture. When 
brightness is adjusted so that the flyback lines just 
become invisible on a black part of the picture it is 
found that there is no tone gradation in dark regions. 
When brightness is adjusted for the best picture 
quality, the flyback lines show in the dark parts. 

One possible, but not very likely, cause of this is 
the presence of an unwanted brightening pulse on 
the cathode-ray tube. In the frame timebase and 
deflection circuits pulses exist during the flyback 
period; in particular, there is a positive pulse of 
several hundred volts amplitude on the anode of the 
frame output valve. If, by stray coupling, this could 
reach the grid of the tube with an amplitude of only 
a volt or so it would have an appreciable effect. At 
the grid of the video stage it would have much more 
effect because of the gain of this stage. 

Such effects are not very likely, however, because 
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Typical c.r. tube choracter- 
With the bias set at A and the 
signal sweeping over AB there is little 
detail in dark regions. 
are secured by biasing to C but only 
a relative black is then obtained. 


the grid of the cr. tube is normally by-passed to 
chassis by a large capacitance and the video stage is 
usually well screened. 

The unwanted appearance of the flyback lines is 
usually brought about by the curvature of the valve 
and tube characteristics. In an ideal system, the 
brightness of any point on the screen of the c.r. tube 
would be proportional to the brightness of the corres- 
ponding point in the scene being 
televised. The transmission 
system as a whole would be 
linear. 

The tube characteristic, how- 
ever, is not linear, It is rather like 
that of a valve and there is a 
considerable amount of curvature 
towards cut-off. A typical charac- 
teristic has the form sketched in 
Fig. 1. If the tube is biased so 
that black level corresponds to 
point A changes of signal near 
black level cause only small 
changes of brightness, whereas 
the same changes of signal near 
white level (point B) cause much 
larger changes of brightness. 

If the linearity of the system is 
perfect except for the tube charac- 
teristic, therefore, tone gradations 
in dark parts of the picture are 
less well reproduced than they 
are in the light parts. A consider- 
able improvement can be secured by reducing the 
tube bias so that black level comes at the point C. 
Black and white now correspond to C and D and the 
difference between the slopes of the curve at these 
points is much less. As a result, a better tonal range 
in the black region is secured. 

However, “black” is no longer a complete cessa- 
tion of light output from the tube. It is really a dark 
grey, but it does appear black by contrast with the 
bright parts of the picture. 

It might be thought that the flyback, being at black 
level, would not be visible even under these con- 
ditions. However, it is and the reason is because the 
flyback trace is superimposed on the picture. In a 
black region of the picture, and especially towards 
the bottom of the picture, the screen is still emitting 
some light when the spot retraces it for the flyback 
and re-excites the screen. In such a region of the 
picture the screen is excited twice per scanning cycle 
where the flyback crosses it but only once per cycle 
elsewhere. Only when black corresponds to zero 
light output from the tube does this effect cease to 
occur 

It is, therefore, inevitable that the flyback lines 
shall be visible as long as the flyback signal is at 
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black level and black level is not a true black but 
only a relative back. In these days of bright pictures 
and the use of a good deal of ambient lighting, it is 
not often that a true black is permissible if a soot 
and whitewash effect is to be avoided. It becomes 
desirable, therefore, to suppress the signal on the 
tube during flyback by applying a pulse which drive 
the tube beyond cut-off 

Before going on to discuss the form of circuitry 
employed, it may be as well to deal with an objection 
that may be raised to the foregoing argument about 
the effect of the tube characteristic. Curvature of the 
tube characteristic means, in other terminology, that 
its “gamma” is not unity; it is actually about 2.2 
In the transmitter, iconoscope-type tubes have a 
gamma of about 0.5 and so the camera tube and the 
receiving tube are complementary and produce an 
overall gamma of about unity. With other tubes 
gamma correction is employed 

It should happen, therefore, that the video signal 
is pre-distorted at the transmitter to correct for the 
curvature of the characteristic of the receiving tube 
It thus appears that the argument based upon this 
curvature is a false one 


Video Stage 


However, a similar curvature takes place in the 
video stage. Even if the transmitter pre-distortion 
corrects precisely for the tube curvature, therefore, 
the argumenit still holds for the curvature of the video 
stage. In practice, too, the pre-distortion cannot be 
precisely right for every receiving tube. 

It is interesting to notice at this point that the 
effect of the video stage is quite different in modern 
receivers employing cathode feed to the tube than 
it was in early ones in which the video signal was 
fed to the grid. The video-stage characteristic is 
of the form sketched in Fig. 2 and when the signal! 


Fig. Z Typical video 
stage characteristic 
With grid feed to the 
cr. tube the valve is 
biased at A ; with cath- 
ode feed the bias is at 
ab 


Fig. 3. The waveform 
on the anode of the 
frame output valve 
is sketched at (a) and 
the result of differen 
tiating it at (b) 


is fed to the grid of the tube the valve is biased to 
point A, the video signal sweeping always negative 
with respect to A. The output then becomes more 
positive as the input becomes more negative for in- 
creasing brightness. The sync pulses and the dark 
regions of the video signal fall on the linear part of 
the valve curve and it is the white parts that come 
on to the curved portion. The result of video-stage 
urvature is thus to reduce the tonal range in the 
white parts of the picture 

When the video signal is applied in the modern 
way to the cathode of the c.r. tube, however, the 
video signal must be of the opposite polarity. The 
video valve must be biased to point B in Fig. 2, so 
that as the input increases positively for increasing 
brightness, the output must change negatively to 
carry the tube cathode negatively. As a result, it is 
now the sync pulses and dark parts of the picture 
signal that fall upon the curved part of the charac 
teristic and the white parts that come in the linear 
region. 

Video-stage curvature is: not, of course, a necessary 
thing. It can be avoided by using a big enough valve 
and supplying it with enough current. Also, various 
correction circuits are possible. All these things cost 
money, however, and apart from the flyback lines 
the curvature does not have a very large effect upon 
the picture quality 


Suppression Pulse 


Because of these effects, therefore, it has become 
the practice to apply a suppression pulse to the c.r 
tube, the pulse being derived from the frame time- 
base. The ideal pulse would be a rectangular one 
of the same duration as the actual flyback of the spot 
The amplitude of pulse required is not critical; it 
must be sufficient to extinguish the spot during fly- 
back but not so great that it can cause any damage to 
the tube 

Tube makers generally set a limit of about 200 V to 
the maximum negative grid-cathode voltage At 
least one-half of this must be allowed for the bright- 
ness control and so it is probably undesirable that 
the pulse should exceed 50 V in amplitude. The 
minimum value for suppressing the spot is probably 
around 5V. There is thus a good deal of latitude 
in the choice of amplitude. This is just as well 
because the ideal rectangular pulse is usually difficult 
to obtain 

The pulse can be applied to the control grid of 
the tube if it is negative-going, or to the cathode if it 
is positive-going. As the signal is applied to the 
cathode in most sets, applying a suppression pulse 
to the cathode as well involves mixing the two. It 
is simpler to apply the pulse to the grid if a negative 
pulse is as easily obtained as a positive 

The usual commercial practice is to take a pulse 
which appears naturally in some part of the frame 
timebase and to apply it to the tube through a simple 
RC shaping circuit. The resulting waveform is very 
far from the ideal one but, as the requirements are 
not stringent, a satisfactory result is secured 

On the anode of the frame output valve there 
appears a waveform of the kind shown in Fig. 3(a). 
It comprises a negative-going saw-tooth during the 
scan period and a positive-going pulse during the 
flyback. The total amplitude is rarely less than 
100 V and is usually several hundred volts. The rise 
of voltage at the end of the scan is very rapid indeed 
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Fig. 4. Circuit diagram of the 
video stage and frame output 
circuit of a typical receiver. 
The video signal from Vg is fed 
to the cathode of the tube. The 
frame waveform on V, is fed to 
the tube through C and R which 
differentiate it; in addition R 
with the video components R, 
and R, form a potential divi- 
der to reduce the amplitude. R 


0-002 aF 


FRAME 
OUTPUT 


Fig. 5. The waveform 
across the charging 
capacitor of a time- 
base is shown at (a) 
and the result of diff- 
erentiating it at (b) 


und the subsequent fall during the flyback period is 
relatively slow and follows a more-or-less exponential 
iaw 

An RC coupling of differentiating type will remove 
the saw-tooth and leave a pulse wave as shown in 
Fig. 3(b). Such a wave can be applied to the cathode 
of the cr. tube. The time constant of the coupling 
is commonly around 0.2msec and the suppression 
circuit is no more than a 0.002-»F capacitor in series 
with a 100-k®) resistor connected between the tube 
cathode and the anode of the frame output valve. 

The video circuits connected to the cathode affect 
the performance, of course, and because of their 
moderate impedance the pulse is considerably attenu- 
ated. The impedance is commonly around 5k‘) and 
the attenuation is therefore some 20:1. A typical 
circuit of this type is sketched in Fig. 4. 

Another common method is to differentiate the 
waveform across the timebase charging capacitor and 
upply it to the grid of the tube. The waveform is 
roughly like the one of Fig. 5(a) and differentiating 
it changes it to the form (b) which is much the same 
is that of Fig. 3(b), but inverted. All that this in- 
volves in many cases is a resistor in series with the 
lead from the grid of the tube to the brightness 
control and a capacitor between the tube grid and 
the charging capacitor of the timebase. 


Pulse Duration 


In most sets, the flyback is governed mainly, if 
not entirely, by the output circuit of the frame time- 
base. The flyback of the saw-tooth generator itself 
can be quicker than the flyback in the output circuit. 
When this is the case it is unlikely to be satisfactory 
to take the suppression pulse from the saw-tooth 
generator. The pulse will be too short and will only 
suppress a part of the flyback. 

Generally speaking, it is safer to take the pulse 
from the output circuit itself, for it is then neces- 
sarily related to the flyback on the tube. However, 
when the usual form of feedback circuit is used in 
the output stage the output flyback is fed back too 
WIRELESS 
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and reacts on the input to modify the flyback there, 
As a result, there is a relation between the input 
and output flyback times and it can be quite satis- 
factory to take the pulse from the input; that is, 
from the charging capacitor. 

The shape of the pulse obtained by simple means 
is far from ideal. The maximum amplitude is un- 
necessarily large and the quick initial return and 
slow end to the pulse mean that it is difficult to 
secure full flyback suppression at the top of the 
picture without darkening the picture itself at the 
top. In practice, it seems easier to get a satisfactory 
performance than one would expect on theoretical 
grounds 

In a test with the Wireless World Television 
Receiver, Model 2, a 100-k22 resistor was inserted in 
serics with the grid lead of the tube and the grid 
connected through a 0.001-“F capacitor to the “ hot” 
end of the frame deflector coils. The output trans- 
former is normally connected to be phase-reversing 
so a negative pulse is secured. The pulse amplitude is 
about 10V only but is adequate for quite good 
suppression 


Transmitted Suppression Pulse 


In recent months, the need for flyback suppression 
has been reduced by a change which has been intro- 
duced in the television waveform. This change 
amounts to the introduction of a small flyback sup- 
pression pulse in the video signal itself as transmitted. 
Before the alteration, the signal level immediately 
before and after the line sync pulses (the front and 
back porches) and on the tips of the inverse frame 
pulses was black, corresponding to 30 per cent of 
peak white signal. The present level is unchanged 
at 30 per cent but is now blacker than black, for 
the true black level of the picture itself has been 
altered to 35 per cent of peak white. 

If the picture signal itself swings through 30V 
between black and white the total video amplitude 
used to be 30/0.7=43V, of which 13V was sync- 
pulse amplitude. Now it must be 30/0.65=46V of 
which 13.8 V is the sync-pulse amplitude and 2.2\ 
is the amplitude of the “ suppression pulse.” 

The change is one which is helpful in preventing 
the flyback lines from showing whatever may be the 
actual cause of their tendency to appear. The pulse 
amplitude, however, is hardly sufficient to ensure the 
absence of the lines in all circumstances and it can 
hardly be increased in the transmission. Its presence 
does not remove the desirability of suppression cir- 
cuits in the receiver, therefore, but it does make their 
design somewhat easier. 
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a one of the books on which our youthful enthu- 
siasm for clectrical communication was fed there 
appeared a confident statement that, despite the great 
progress made in ocean telegraph cables, a trans- 
atlantic telephone cable was (for reasons stated) for- 
ever beyond the bounds of possibility. So it was an 
interesting experience to be sitting in the LE.E 
lecture theatre listening to details of a transatlantic 
telephone cable, laying of which is to begin next 
summer*. And this cable is to provide not just on 
telephone circuit, but 36 simultaneously. 

Admittedly it is not yet an accomplished fact. To 
the conservative engineer, brought up on generous 
factors of safety, it may appear bold to the point of 
foolhardiness to put some £12,500,000 into a scheme 
that includes a sub-ocean link more than 10 times 
longer and much deeper than any yet in use, and in 
which the failure of any one of 312 valves or of 
thousands of associated components at the bottom 
of the sea will cut off all 36 lines at once, with no 
spare in reserve. 

To the ordinary radio man with emphatic views 
on accessibility for servicing, the idea of sinking all 
those amplifiers at 40-mile intervals across the bed of 
the Atlantic, under anything up to 24 miles depth of 
water, must appear more like a nightmare than a 
serious engineering project. To say that it was asking 
for trouble would seem to be a sublime understate- 
ment. Other aspects of the matter spring to mind 
how does one supply the valves with the necessary 
power? And how, when something goes wrong, does 
one locate the fault? Yet notwithstanding its rather 
unpractical appearance, the whole thing has been 
gone into and accepted by the best British and 
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American brains, the contract between the American 
telephone companies and the British Post Office was 
signed more than a year ago, and preparations for 
carrying out the work are far advanced. 

Why offer such hostages to fortune, instead of ex- 
tending the radio telephone system that has served 
the transatlantic route for 27 years? The answer 
to that, at can readily be appreciated by the 
radio man. There are in fact two transatlantic radio 
telephone systems: the original long-wave circuit 
between transmitters at Rugby and Rocky Point, and 
the short-wave system providing at present 16 cir- 
cuits. Not only are there no spare frequency channels 
left for extending the service, but interference is 
making things increasingly difficult on the existing 
channels. Unlike broadcasting, v.h.f. channels are 
not available to fall back on, because their range is 
too limited. Even the present short-wave frequencies 
are not entirely suitable, because they are at the 
mercy of ionospheric disturbances which suspend 
communication in an unpredictable manner, so that 
quite often the inadequate long-wave link is the only 
one effectively serviceable. 
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Attenuation 


The difficulry about a submarine cable is its 
attenuation, or loss of signal power with distance 
Even with an open-air wire line there are limits to 
the distance before signals are reduced below noise 
level. A cable necessarily has solid dielectric, so the 
loss is greater. It increases with frequency, so the 
longer the cable the lower the maximum frequency 
that can be effectively transmitted. The first trans- 
atlantic cable was limited to something of the order 
of 1 c/s, so obviously only telegraphy was possible, 
and very slow telegraphy at that. New materials and 
techniques, especially Per- 
malloy for continuous in- 
ductive loading, have en- 
abled the bandwidth to be 
raised, in the very latest 
and best examples, to 
about 100 c/s This is 
still far short what is 
needed for a single speech 
channel, even if com- 
pressed by the device 
known as the Vocoder 
Ordinary underground 
telephone cables have an 
attenuation of the order of 
1 db per mile at audio fre 
quencies. At that figure, a 
20-mile run reduces the 
power the signal by 99 
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per cent. This is not more than can easily be made 
ip by a simple amplifier at the receiving end. But 
a 200-mile line having the same rate of attenuation 
would reduce the signal power to one hundred-tril- 
lionth; a loss that could mot be made good, for 
although an amplifier with a power gain of 10°° could 
no doubt be made it would be futile, since it would 
be overloaded with its own noise, let alone any picked 
up by the line. Judge, then, of the impossibility of 
a transatlantic distance, which would reduce the signal 
power in the ratio 10~**", to say nothing of the dis- 
tortion caused by unequal velocity with frequency. 
Long-distance telephony of any kind is only made 
possible by inserting amplifiers—called by telephone 
engineers repeaters—at intervals along the route. Thus 
although the loss caused by a 200-mile line is too 
much to make up in one go at the end, there is not 
the slightest difficulty in keeping it up to strength 
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reasons are not much interested in shallow-water 
routes of moderate distance, had been studying the 
problem of a sub-Atlantic repeater ab initio, and have 
evolved a rather different type. In 1950, two cables 
(115 and 125 miles long) using five submerged 
repeaters of this type at depths from 120 feet to just 
over a mile were laid between Key West and Havana, 
and they have worked ever since without failure or 
deterioration. Fifty-two such repeaters are to be 
included in each of the two cables to be laid over 
the 2,000-mile route between Newfoundland (Claren- 
ville) and Scotland (Oban). 

A long-distance telephone cable providing only one 
communication circuit would not be an economic 
proposition. Multi-core cables, as used for local tele- 
phone circuits, are quite out of the question for sub- 
marine cables. Instead, a simple coaxial line is used, 
having sufficient frequency band width to take a 


Fig. 2. Allocation of the frequency bands transmitted by 
the cable. 
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if amplification is applied every 20 miles, or even 40 
miles. But where the telephone line is at the bottom 
of the sea for such (or greater) distances, the diffi- 
culties are only too obvious. The idea of having 
floating battery-driven repeater stations moored at 
intervals across the Atlantic was looked into and, not 
surprisingly, abandoned as impracticable. 


Submerged Repeaters 


The first submerged repeater put into telephone 
service anywhere in the world is one belonging to 
the British Post Office laid between Anglesey and 
the Isle of Man in 1943. There are now 31 G.P.O. 
repeaters underneath the seas around the British 
Isles, amd more are being installed. But all this 
experience does not necessarily provide a basis for 
a transatlantic system, for not only are these European 
cables much shorter but they are laid in relatively 
shallow water. Nevertheless, a 300-mile cable 
between Scotland and Scandinavia was designed and 
constructed deliberately with Atlantic requirements in 
view, for experience, and 16 repeaters of the same 
type are to be used in the 340-mile section of the 
transatlantic system linking Newfoundland with Nova 
Scotia (Clarenville to Sydney Mines; see Fig. 1). 

Meanwhile the Americans, who for geographical 
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number of separate speech channels. Single-sideband 
frequency changers are used to shift the 3,000-c/s 
wide speech band to higher frequency channels for 
transmission, So the transatlantic telephone cable 
problem is in fact much harder than it was when 
envisaged a generation or so ago and declared impos- 
sible, because it is required to transmit frequencies 
many times higher—and therefore many times more 
severely attenuated—than the highest speech fre- 
quencies. Hence the need for repeaters at fairly 
frequent intervals. 

The net working bandwidth of the cable to be used 
for the main transatlantic link (Oban to Clarenville) 
extends from 20 to 164kc/s, divided into 36 speech 
channels at 4kc/s intervals (Fig. 2). Frequencies 
below 20kc/s are to be used for one telephone 
channel and two telegraph channels for maintenance 
purposes, and 167-174 kc/s for certain test frequencies 
to be explained later. The second cable is not a spare; 
it is required for communication in the reverse direc- 
tion. In the shorter Clarenville to Sydney Mines sec- 
tion the repeaters are much larger and enable that 
part of the cable (which is of the same type for both 
sections) to be used over a frequency b more than 
three times greater. This leaves room for no fewer 
than 60 speech channels in both directions, so only 
one cable is needed. Some of the extra channels 
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will be used for service between Newfoundland and 
the rest of Canada; the remainder will be spare 

The cable itself (Fig. 3) is built around a central 
copper conductor slightly thicker than 10 s.w.g., over- 
wound with copper tape. The dielectric is Polythene 
-~~a valuable British contribution to cable technique- 
and the outer conductor is made up of six copper 
tapes, overwound with copper worm-resisting tape 
Over this again is Telconax for screening, and steel 
armour wifing sandwiched between jute servings; 
overall diameter 1.2lin. Near the shore ends, addi 
tional armour is used for extra protection. 


Repeater Construction 


Experience in laying cables had shown that unles 
great care was taken they were liable to be damaged, 
especially by kinking. Two things that conduced to 
kinking were irregulariti in the cable itself and 
interruptions in the laying process. For both thes« 
reasons the Americans decided to design the repeater: 
to be used for the main crossing as nearly uniform 
with the rest of the cable as possible; in particular, 
that they should bs ufficiently flexible to pas 
through the cable-laying gear without interruption 


The repeater finally evolved takes the form of a 


Fig. 3. Cross-sectional and constructional views of the 
deep-water type of coaxial cable. A. Centre conductor 
0.1318in dia copper B. Three 0.0145in copper surround 
tapes. C. Polythene to 0,620in diameter. D., Six 0.01 6in 
copper return tapes E. 0.003in overlapped copper anti 
teredo-worm tape F, Gapped Telcorax tape. G. One 
serving of cutched jute. H. Twenty-four 0.086in diameter 
high-tensile steel armour wires. J. Two impregnated-jute 
servings 
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Fig. 4. Longitudinal section showing construction of 


American-type flexible repeater built into the main trans 
atlantic run of the cable. 
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flexible bulge in the cable, 8ft long and 2.8in diameter 
tapering down to the normal cable diameter over a 
listance of 20ft at each end. To design and produce 
repeater in such a narrow with protection 
against ingress of moisture or collapse under sea water 
pressure up to tons per sq in, yet at the same time 
to be flexible; to fulfil a stringent specification of gain 
from 23 db at 12kc/s to 65 db at 108 kc/s; to be fed 
ind tested from the shore; and to maintain its 
formance within close limits, without access for not 
than about 20 years—that wa problem indeed 

Phe con certainly unconventional 
Fig. 4 he valves and components constituting 
1¢ amplifier are divided into 15 separate parcels, 
ach contained in a cylinder 5in long and about 1|jin 
nternal diameter. These cylinders, made of a plastic 
material similar to Perspex, are coupled together with 
hort springs to form a system resembling a string 
Chey are protected against the external 
pressure by two layers of overlapping steel cylinders 
ich jin long which is a layer of copper and 
then the usual armouring wires and jute. An elaborate 
tem of seal provided to prevent water penctrat 
ing the joints between this repeater housing and the 
ble proper Che tensile strength of the cable, 
vhich must be very considerable to stand the weight 
of several miles of itself from ship to sea bed, plus 
the laying stre has to be maintained throughout 
the repeater Sufficient flexibility has been 
achieved t the repeaters to bend to a 3ft 
radius. To minimize risk of damage to the cables it 
is intended t i the whole of the deep-water part 
of each 00 miles) in one operation. This 
ie ngth of cable weighs about 5,000 tons, and the only 
ship capable of doing the job is the British H.M.T.S 
Monarch, It is hoped that the necessary twelve conse 
utive days of favourable North Atlantic weather will 
ummer, and laying the second 
ible the year afte: 
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Amplifier Circuitry 


ircuit diagram of the American 
stage amplifier using pentodes of a 
enough to have been on continuous 
test for al und in which reliability, long life, 
and low voltage took precedence over high 
mutual conductance. The heaters are rated at 0.25A 
10 V d.c., so the three in series require 60 V, which is 
also the anode voltage. Initially, however, they are 
to be under-run as shown. The power is fed along 
the signal wire; consequently transformers are needed 
to keep it out of the amplifier circuits, and chokes to 
keep the signals out of the power circuits (which in 
Fig. 5 are drawn in heavy line A necessity in an 
umplifier to cover a frequency band of more than 144 
kc/s without intermodulation, and at the same time 
tO maintain a stable gain for years without adjustment, 
is negative feedback. It is applied through a frequency- 
discriminating network to give the desired gain/fre- 
yuency characteristic. 

[wo interesting details can be 
One is the quartz-crystal resonator shunted 
the feedback circuit. Its effect virtually is to remove 
feedback at its resonant frequency. Each repeater 
has its crystal tuned to a different frequency, in the 
167-174 test band already mentioned. At that fre- 
quency its gain is much greater than at other frequen- 
cies, and, moreover, is much more dependable on 
valve characteristics. By measuring the transmission 
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Fig. 5. Amplifier circuit diagram of the American-type repeater. The power circuit is distinguished by heavy line and for clarity 
the heaters are shown separately above the valves to which they belong. 


of the cable at the 52 different frequencies in the 
test band to which the crystals resonate it is possible 
to locate any repeater that is falling below standard. 
Not only so but each high-gain peak at crystal reson- 
ince causes an increase in amplifier noise at that 
frequency, which can be detected by a sharply-tuned 
receiver on shore; it is, therefore, a quick and simple 
matter to locate any repeater that has failed. One 
has only to note the test frequency at which the 
noise peak is missing. It might be supposed that 
in open-circuited heater would interrupt the power 
feed for the whole cable, rendering this test impos- 
sible; but the second interesting detail is the gas- 
discharge tube shunted across the heater chain of 


Fig. 6—Block diagram of 
British-type repeater for the 
Newfoundland to Nova Scotia 
section of the cable. Filters 
F, and F, separate the power 
and signal currents, and 
filters F, and F, separate the 
East to West (high fre- 
quency) signals from the West 
to East (low frequency). 6B 
are balanced bridges, and A 
is a pair of parallel-connected 
amplifiers 
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each amplifier. The normal voltage across its elec- 
trodes is insufficient to strike it, but if any heater 
chain becomes open-circuited the voltage rises and 
the diode conducts, re-establishing continuity. Since 
the amplifier would then, of course, be out of action, 
the noise peak at its particular frequency would be 
missing and the fault would thereby be located. 
Besides the 55-V drop across the three heaters, 
there is another 20-V drop in the 40 miles of cable 
between one repeater and the next, so the total drop 
for the whole cable with its 52 repeaters is nearly 
4,000 V. Half of this voltage is provided by a constant- 
current generator between one end of the cable and 
sea, and the other half by another generator of oppo- 


REPEATER 
POWER CIRCUIT 
(0.¢.) 


site polarity, at the other end. No part of the cable, 
therefore, is at more than 2,000 V to sea. 

Because a single fault in any part of any of the 
repeaters would affect all the telephone circuits at 
once, perhaps fatally, and repair by cable ship is a 
lengthy, expensive and hazardous business, the most 
extraordinary care is taken in selection and assembly 
of all components. The repeaters are manufactured 
by specially selected workers in air-conditioned rooms 
and surgical type of clothing 

The circuit diagram of the amplifier in the British 
type of repeater used in the Nova Scotia to Newfound 
land section of the system is very similar to Fig. 5, 
but in other respects the design of repeater is quite 
different. Following the techniques successfully used 
by the G.P.O. on a smaller scale in Europe, no attempt 
has been made to confine the outlines of the repeater 
to a slight and gradual bulge capable of passing 
through the normal cable-laying machinery. It takes 
the form of a rigid cylinder 9ft long and 104in dia- 
meter. Since this provides about ten times the internal 
volume of the flexible repeater, there is room not 
only for both “ways” and more channels but also a 
duplicate amplifier to improve the reliability. More- 
over the components are not subject to such cramping 
dimensional restrictions. Fig. 3 shows that all the 
East to West channels are higher in frequency than 
the West to East; it is, therefore, possible to separate 
the two lots of channels en bioc by means of high-pass 
and low-pass filters as in Fig. 6, so enabling one 
amplifier (actually two amplifiers in parallel) to be used 
for both lots, rather in the manner of a bridge-con- 
nected rectifier unit. Another contribution to achieve- 
ment of the wide frequency band is the use of modern 
high-performance valves (g.1=6 mA/V). A cure for 
the apparent gradual deterioration in mutual conduct- 
ance, which is caused by the formation of a resistive 
barrier at the cathode,* has been found by the G.P.O 
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—the use of platinum cathode cores—and it is hoped 
that this will ensure that the valves will have stable 
characteristics over a very long life. 

Testing of the British-type repeaters is by means of 
tones in the 260-264 kc/s band. Each repeater receives 
its own test tone and has a frequency-doubler that 
brings its frequency into the band that is amplified 
in the reverse direction. A signal at that frequency 
is consequently returned to the starting point, to pro- 
vide a measure of the transmission level. Pulse- 
testing equipment is also provided for measuring the 
overload point in each repeater and thereby ascertain- 
ing whether both amplifiers are still working. 

Mechanically, the cable is cut at the repeater points 
and the armouring firmly anchored at each end of the 
repeater housing. The apparatus compartment, which 
occupies about half the length, is firmly sealed at 
both ends, and filled with dry nitrogen to inhibit 
corrosion. An ingenious modification of the cable- 
laying machinery has been devised to pass the repea- 
ters through without obstruction. Because of the wide 
frequency band covered, these repeaters are to be laid 
at shorter intervals of about 20 miles; 16 of them are, 
therefore, required along the single cable between 
Clarenville and Sydney Mines. 

It will be interesting to see how the British and 
American ideas about submerged repeaters compare 
in practice over a period. 

The authors of the LE.E. lecture are already looking 
forward to a transistorized cable to supersede the 
present system. The number of repeaters, and con- 
sequently the frequency band that can be transmitted, 
is at present limited by the safe voltage that can be 
applied to the cable for supplying power to the valves. 
With its small size and modest power requirements 
the transistor has obvious attractions in this field. The 
authors look still farther forward to a transatlantic tele- 
vision cable as an eventual possibility. If sufficient 
financial provision could be seen, it is unlikely that 
technical difficulties would long remain unvanquished. 


CONDITIONS 


Predictions for January 


MONTREAL 


BUENOS AIRES 


i2 
GMT 


THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during January. 

Broken-ine curve: the highest frequencies that 
will sustain a partial service throughout the same period 
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Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and bring you easily to the point 
when you can construct and service radio 
sets. Whether you are a student for an 
examination; starting a new hobby; intent 
upon a career in industry; or running your 
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— With this equipment, you are instructed in the 
design, construction, testing and servicing of 
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With this equipment you are instructed 
in the design, construction, servicing and 
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Review of Eddystone 


Vodel 770R, Covering 
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\ INETEEN valves, of which all but two are minia- 
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ture, and three germanium crystal diodes are used in 
the new Eddystone Model 770R wide range, v.h-f. 
ommunications receiver. The types of these valves, 
their circuit positions and functions will be found in 
the valve table. This set is believed to be the only 
British-made receiver now available giving continuous 
tuning over such a wide v.h.f. range as 19 to 165 Mc/s. 
rhere are six ranges and the extent of each, together 
with some of the services likely to be found in the 
various bands, are outlined in the frequency tables on 
the following page. 

The 770R has an if. of 5.2Mc/s and provides for 
the reception of a.m. and f.m. telephony and c.w. 
telegraphy. No marked departures from well-tried 
techniques are attempted, but considerable ingenuity 

evident in the planning of the circuit and range- 
hanging mechanism of the front-end, comprising the 
r.f., mixer and oscillator stages. This is, of course, the 
real heart of a receiver of this kind and its general 
performance depends almost entirely on the design 
f this part of the set. Its very satisfactory behaviour 
yn all ranges, but especially on the 114-to-165-Mc/s 


Circuit 
Position Type 


6BA®6 (CV 454 
6AU6 (CV2524 
6AL5 (CV140 
6AL5 (CV140 


6AU6 (CV2524 


6BA6 (CV 454 


6AU6 (CV2524 
12AU7 (CV491 
12AU7 (CV491 


6AM5 (CV1%6 
5Z4G (CV1A851 


(sermanium 
Crermanium 


6AK5 EF95 (CV850 
6AK5 EF95 (CV850 
6AK5 EF95 (CV850 


VR150 W (CV216 


Function 

Pentode r.f. amplifier 

Mixer 

Oscillator 

1.F. Amplifier 

P.M. limiter 

F.M. discriminator 

Noise limiter and a.g« 

| “SS” meter valve on 
a.m 

Tuning indicator on 
i.m 


Beat frequency oscillator 
BFO 

Noise amplifier (muting 
Muting stage 

A.F. amplifier and phase 
inverter 

Push-pull output stage 

Voltage stabilizer 

Full-wave ht. rectifier 

A.M. detector 

Noise detectors (muting 


me, is a tribute to the design of the front-end unit. 
The r.f., mixer and oscillator stages in the 
JOR are a single unit, and a good idea of the 

reneral arrangement can be seen in one of the 

illustrations. The set employs a six-position 

rotary-coil turret, three ganged split-stator capa- 
itors, valve-holders and sundry small resistors 

ind capacitors. The main feature of interest is 

hat virtually no r.f, wiring is used in the whole 

unit; the positioning of the main items, such as 

coil turret, tuning capacitors and 

valveholders, is such that their inter- 

onnecting points fall so close to- 

gether that the soldering tags alone 

form the wiring. Moreover, little 

real wiring is employed inside the 

oil turret itself. As shown in the 


Right : Front-end unit of Eddystone 770R showing ganged 
»pacitors, valveholders and (in rear) coil turret. 
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illustration of two of the turret coil assemblies, the 
higher-frequency coils are self-supporting and are 
soldered direct to the inside extensions of the external 
contact studs. Any trimmers included have the 
shortest possible leads to their respective points. 


Turret Mechanism 


The actuating mechanism of a coil turret for v.h.f 
use is a vitally important feature of its design, as it is 
most essential that at all times the turret comes to rest 
in exactly the same position on any one range. A 
fractional displacement would either add to or subtract 
from the total inductance in the circuit and cause 
changes in tuning of sufficient magnitude to render the 
range scales, if calibrated directly in frequency as they 
are in the 770R, quite useless. Moreover, as 
facilities are provided for accurately logging the tuning 
positions of stations, any unreliability in the turret 
positioning would become immediately apparent when 
a previously logged station’s position is sought after 
changing ranges. Apart from small initial variations 
in tuning caused by oscillator drift (which cannot be 
entirely avoided by voltage stabilization alone), no 
abrupt changes in the tuning position of a station was 
noticed by going from range to range and back to the 
original. We looked for these effects most search- 
ingly on the highest frequency range and, finding none, 
conclude that the coil turret mechanism is above 
reproach in this respect 

The tuning system of the 770R is the same basic 
type as used in other Eddystone communications 
receivers. It provides an overall reduction of 140 to 1, 
embodies a flywheel to counteract frictional drag of the 
gears, and gives a smooth and free action. It is heavy 
enough to carry the pointer some distance along the 
scales by spinning the knob sharply. The weight is 


FPREQUENCY TABLE 


Frequency 

coverage 

excluding 

overlaps) 

Aircraft, amateurs. 

F.M. broadcast, land mobile, 
aero navaids. 

Television, aero navaids. 

Television, U.S. amateurs. 

Amateurs, acro navaids, 
meteorological aids. 

Broadcast, amateur, marine. 


Remarks 


114 w 165 Mc/s 
78 to 114 Mc/s 


54 to 78 Mc $s 
39 to 54 Mc/s 
27 to 399 Mc/s 


19 to 27 Mc 


nicely chosen and does not give the impression of 
taking charge of the tuning, as sometimes seems to 
occur when the flywheel is too heavy. The pointer is 
a long pendant one and embraces seven 12-in long 
horizontal scales, six of which are calibrated linearly 
in frequency; the seventh is the logging scale marked 
0-2,500 and having 25 divisions. Each division repre- 
sents one complete revolution of a subsidiary logging 
dial which is visible through an aperture in the top 
centre of the main dial. This dial has a 360-degree 
scale and is engraved 0-100. In effect it expands 
every scale to the equivalent of 32ft. Quite small 
changes in frequency can thus be observed on the log- 
ging dial 


A.M./ F.M. Arrangements 


Owing to the rather high if. used (5.2 Mc/s) four 
i.f. stages have been included to satisfy the require- 
ments of high sensitivity coupled with a wide band- 
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Viotb) stages of the Eddystone 770R receiver. 


Fig. |. Lasti.f., limiter and discriminator 
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width for f.m. reception. For f.m. there is in addition a 
limiter and a Foster-Seeley discriminator. For a.m. 
reception there are no fewer than 10 tuned circuits 
and a crystal diode detector. Some interesting 
features (see Fig. 1) can be found in that part of the 
circuit, which includes the last if. stage V7 limiter V8 
and discriminator V9. The switches S,« to S,« are 
part of a larger switching system, which might be 
called the “services switch,” as it changes over from 
a.m. to f.m., adjusts bandwidth to suit each type of 
service and in the “CW” position switches on a 
BFO. S,. and 8S,» are for bandwidth adjustment of 
the if. amplifier at this point, the markings on S,, in- 
dicating the four positions of the switching system; 
1) CW, (2) AM, (3) NFM and (4) FM. NFM is 

narrow-band f.m. and is used for certain types of trans- 
mission for which the frequency deviation need not 
exceed +15kc/s compared to the +75 kc/s of wide- 
band f.m. 

In the top right-hand corner of the main dial is a 

mall aperture disclosing a tuning indicator. It serves 

a twofold purpose; it functions as a single-strength 
meter for c.w. and a.m. transmissions, registering on 
the carrier level, and is used as a tuning indicator for 
fam. It has a red-line centre zero on which the pointer 
is aligned for correct tuning on f.m. and a 0-9 “S”- 
scale for a.m. It is sometimes said that an f.m. signal 
can be tuned in correctly by adjusting for minimum 
background noise, but this region is generally far too 
broad for satisfactory tuning. The meter indicator of 
the 770R is very sensitive to small changes in tuning 
and enables the desi:ed accuracy to be achieved in a 
simple manner. 

Details of the circuit associated with this indicator 
are given in Fig. 2, which includes the switch S,4 for 
changing over the indicator’s functions from tuning 
It forms part of 
the main S, switching system. The remainder of 
the circuit is reasonably straightforward. 

A push-pull output stage is used, preceded by a 
phase-splitter and a.f. amplifier. Negative feedback is 
employed. An output transformer provides matching 
for an external loudspeaker of 2.5 to 3 ohms; a loud- 
speaker is not included in the set. Provision is made 
for headphones and—unusual in a set of this kind—for 
a gramophone pickup. 

One other circuit detail, which, however, is common 
to most communications receivers, is a stand-by 
switch. It de-sensitizes the set in the stand-by posi- 
tion and also closes a pair of spare contacts to be used, 
if required, to control a nearby or remote transmitter 
via a relay. 


indicator to “S” meter as required. 


Performance 


Ihe impression given by the set is that it has about 
as much sensitivity as can usefully be employed. The 
selectivity in the CW and AM positions is adequate 
for all v.h.f. requirements; and it must be judged on 
this basis. It leaves a little to be desired on the 19- 
to 27-Mc/s band, but these frequencies may be 
regarded as rather outside the normal scope of this 
receiver 

During our tests we dodged from range to range, 
noting station tuning positions and often coming back 
to them time and again; it was a form of monitoring 
and covered the whole v.h.f. range of the receiver. 
The set seems ideally suited for this type of work 
which could form one of its principal rdéles. 

Ihe noise limiter suppresses ignition interference 
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Fig. 2. The f.m. tuning indicator and a.m. “S"' 
are combined in one stage. 


on a.m. transmissions quite effectively, but seems to 
cut rather deeply into the upper frequency response. 
Indeed, it forms a useful way of suppressing most of 
the set noise when the full gain is employed and 
especially so when the BFO is used, which, as seems 
inevitable, adds considerably to the general background 
noise. However, this is not peculiar to the 770R. 

The following extracts from the maker’s specifica- 
tion serve to give some idea of the receiver’s qualities 

Sensitivity.—Better than 5”V on all ranges for a 
15-db signal/noise ratio and 50 mW output. 

Selectivity —CW and AM; 40 db down, 50 kc/s off 
resonance. Narrow band FM; 40 db, 80 kc/s away 
from resonance, Wide-band FM; 40db down, 
175 kc/s off resonance. 

Noise Factor.—Not greater than 14 on Range 1, de- 
creasing to less than 5 on Ranges 5 and 6. 

Image Ratio.—Better than 20db at 165 Mc/s and 
correspondingly greater at the lower frequencies 

Frequency Stability.—Drift less than 0.001 of 1 per 
cent C, and less than 0.001 of 1 per cent for a 5-per 
cent change in mains voltage. 

As the receiver covers the 21-, 28- and 145-Mc/s 
amateur bands it might have some appeal in this direc- 
tion provided the price does not prove too great an 
obstacle. 

The makers are Stratton and Co., Ltd., Eddystone 
Works, Alvechurch Road, West Heath, Birmingham, 
31. 


Circuit Symbols 


Differences ,Between American 


and British Standards 


By “SYMBOL SIMON” 


\ June, 1954 issue of ProcJ.R.E. contains a list 
of graphical symbols—covering all electrical needs 
which have been agreed with the American Standards 
Association 

In this country, the “ heavy” and “ light” engineer- 
ing fields are catered for by two British Standards 
B.S.108 and B.S.530 respectively. Perhaps we shall 
one day see a similar amalgamation of these two 
Standards: this would prevent inconsistencies be- 
tween the two Standards, which, although few, are 
puzzling to a draughtsman who has to choose symbols 
from both lists for use on one drawing 

The I.R.E. list generally gives two sorts of symbols 
“ single-line,” i.c., simplified, somewhat similar to the 
British “block diagram,” and “complete”—on the 
lines of our circuit symbols. The supplement to 
B.S.530 on waveguides uses a similar arrangement 

Mention should first be made of two symbols 
which may confuse the British reader 


(a) The American open contact, as used on 

“power” diagrams (left), is very like our capacitor 

It must be remembered that 

Americans draw all lines of the same 

+ thickness Their closed contact 

T right) is rather like a _ British 

variable or pre-set capacitor which 

has lost the end of its shaft. They 

avoid confusion by giving their 

L capacitors one curved plate (left 

~ g Possibly we could persuade them to 

ie change their open contact to our 

symbol used in Electric Traction 

diagrams by erasing half the horizontal lines (right 
This change would remove any risk of confusion. 


(b) Much less important. The American micro- 
phone (left) is similar to our buzzer (middle), whereas 
our microphone (right) has international agreement 


»: ~~. == 


n passing, the British buzzer symbol is supposed 
te owe its origin to the practice (frowned on by the 
Post Office) of inverting the dome on a telephone 
bell to make it produce a quieter buzz. The 


American bell and buzzer are 
=k) 


TL \\ left and right respectively. 
Apart from these contra- 
dictions, the symbols are generally self-evident, except, 
possibly, the plugs and 
sockets; for example, the —ey— teh 
socket (left) and plug (right), 
which are “ pictures” of the modern connectors with 
rectangular pins 
A choice is given for the inductance symbol: the 
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(British) “loop” symbol (right) or a “semi-circle” 
symbol (left), which is 

COT easier to draw and quite 
unambiguous. As an indication of the American 
preference between these two, it is interesting to 
note that the “semi-circle” symbol is used for an 
inductance in every case in the rest of the list. 
Perhaps we would do well to introduce this symbol 
in this country—it is already looked on with favour 
on the Continent 

The American “waveguide” symbols agree well 
with the “single-line” symbols in the supplement 
to B.S.530 mentioned above. This is not surprising, 
since an earlier draft of the American symbols was 
in the hands of the British “Services” committee 
which based its symbols on them and subsequently 
brought its decisions to the attention of the B.S.I. 

To sum up, the list appears complete, and (with 
the few exceptions mentioned above) clearly intel- 
ligible to the British reader 
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Millimetriec Radar 


WHAT is believed to be the first millimetric radar surface 
movement indicator is to be installed at London Airport 
by the Ministry of Transport and Civil Aviation. It will 
provide the control staff with an accurate picture of the 
positions of aircraft and vehicles on the airfield and enable 
them tO supervise movements under conditions of poor 
visibility more expeditiously than is possible with position 
reporting by radio telephone. Owing to the expanse of 
London Airport it should ease the flow of air traffic in and 
out under all conditions of visibility 

The equipment to be used is the new Decca 8-mm 
airfield surface movement indicator which employs a beam 
width of 23 min only and a pulse length of 0.05usec, giving 
: radar picture of exceptional clarity as may be seer from 
the accompanying p.p.i. display showing the runways at 
London Airport rhe slight masking of the picture in 
the upper right-hand corner is caused by a temporary 
obstruction which will be removed before the equipment 
is installed in its permanent quarters 


AIRCRAFT AWAITING TAKE-OFF CLEARANCE 


RADAR SITE OR TOP 
OF CONTROL TOWER 
High definition p.p.i. display of London Airport's runways 
Produced by the new Decca 8-mm surface movement indicator 
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AIRCRAFT TAKING-OFF 
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Six Advantages 
of the Clix 
TELEVISION 
TURRET TUNER 


SPINDLE CONTROLLING 
SPRING OPERATING ¢ yi 
AGAINST CENTRAL LOCATER INDEXING OF DRUM 
LATE 


SPRING -ON COVER ROTATING DRUM 
OR TURRET 


SPINDLE TO FINE 
TUNING CONDENSER 


tN 5ED 
‘ ‘ RADIATION 
HARD SILVERED PROOF 
BRASS CONTACTS MPARTMENT 


A 
NE TUNING 
NOENSER 


APERTURE FOR + 


JSTMENT OF Q) 2 
ONTAL , | APERTURES FOR 


TANCE NDIVIDUAL 

ADJUSTMENT 
OF RADIAL 
INDUCTANCES 
/ 
CERAMIC FEED / | 
THROUGH POINT 

| MICA -LOADED 

| BAKELITE 

| COIL SEGMENT 


J 


/ 
Pl POLYSTYRENE RADIAL 


COIL FORMER 


PAXOLIN 
HORIZONTAL \ 
COIL FORMER THREADED BRASS 
INDUCTANCE 
CORES 
Full technical information and prices on request 


Available to set manufacturers only 


EDISWAN 


CE tha tl 3 


THE EDISON SWAN ELECTRIC CO. LTD. 
Member of the A.E1. Group of Companies 


a Accurate switching. 
The rotating drum of the 


Ediswan Clix Television Turret Tuner 
indexes accurately to any of twelve 
positions and re-sets precisely in these 
positions after switching. No question 
of mistuning after switching. 


2) All circuits are adjustable with 
the unit in position in a Tele- 
vision receiver. 

Adjustable cores to all inductances are 
easily accessible with the tuner in 
position in a Television receiver. 

The tuner can, therefore, be set up or 
re-adjusted in its actual operating 
position, 


Additional tuned circuits may be 
ae added at any time without remov- 

ing the Tuner from the receiver. 
The Ediswan Clix tuner is designed so 
that additional coil segments can be 
added at any time while the tuner is 
In position in a receiver, 
lo tune to another channel the service- 
man merely clips into position addi- 
tional coil segments, carrying correctly 
wound coils, and trims them by the 
adjustable cores provided, 
There is no need to dismantle the tuner 
or return it to the Factory for any part 
of this operation, 


4) Wiring reduced to an absolute 
minimum thereby eliminating 
stray capacuies, 

Stray capacities between wiring scan 
lead to serious mistuning on the’ very 
high frequencies of Television Band 3. 
The Ediswan Clix Tuner is designed so 
that wiring is reduced to an absolute 
minimum and materials are specially 
selected to overcome the problems of 
drift and instability encountered on 
these frequencies. 


Easily accessible for servicing. 

The *L’ section and *U’ section 

which form the Ediswan Clix 
tuner are eagly parted without remov- 
ing the drum. This gives easy access 
to the wiring on the ‘L’ plate for 


servicing purposes 


6 Suitable for mounting in deep or 
shallow chassis. 


Four 4BA tapped holes are provided 
for mounting the Ediswan Clix Turret 
Tuner. If required, suitable mounting 
brackets can be provided for use in 


shallow chassis 


cas 


155 Charing Cross Road, London, W.C.2. Radio Components Sales Office: 21 Bruton St.. London, W.1. Tel: Mayfair 5543 
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WESTON 


panel instruments 


Both round and rectangular models of moving iron, moving coil, A.C. 
rectifier and H.F, thermocouple types are offered. In the range of 


rectangular instruments, which have been introduced to give the 


: : Rectangular panel instruments are available with 

advantage of long, easily-read scales and to harmonize with rectangular scale le of 2.5", 3.2", and 4.2”. 
panels, certain models are available with illuminated dials. Full These offer the advantage of an increase in scale 
length of approximately 50°, over their equivalent 
particulars of types and ranges available are to be found in leaflets round models, for which they can be used as 
. . P , direct replacements using the same panel Azin, 
List Nos, W.1 and W.2, wopies of which are available on request aoe 7 a afiaee: ” oe 


Larger instruments, both round and rectangular and 
for switchboard or panel mounting are also available 


These have seale lengths of 6° and 6}" respectively 


v ieee —— — Round models are housed in cases of 2, 24° 
SANGAMO WESTON LIMITED a a 
Enfield, Middx - Tel: ENField 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 41/5! 
Branches: London, CHAncery 477! . Glasgow, ié Manchester, Central 7904 Newcastie-on-Tyne, Newcastle 16867 
Leeds, Leeds 30667 . Liverpoo!, Central 0130 . Wolverhampton, Wolverhampton 21912 Nottingham, Nottingham 42403 

Bristol, Bristol 2176) Seuthampton, Seton 23328 Brighton, Brighton 28497 
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SOUND SALES 
PHASE INVERTER SPEAKER 


Vor tte size. this ls one of the most attractive |oudspeaker combinations | have yet come 
mor the standard of reproduction obtainable must be heard to be believed 
Not only le there a good, clean trebie, wel! distributed ty the diffusers on the front 
1 cabinet: there ie aleo @ very firm, clear bass which extends below * Clarity 
eed the most noteworthy characteristic of thie speaker. It wae th smlity 
that impressed iteelf on several visitors | had on the day when I war putting 
the speaker through \te paces. That «xtra half octave above about 12 ke/« 
and the corresponding one below about 30 ¢/s usually cost an awful lot of 


money. The range here is aadibie (rom below 40 up to abore 14,000 o/s 


TECHNICAL REPORT by P. WILSON, M.A., 
of “* THE GRAMOPHONE” 


Price £14.10.0 


complete with cabinet 


1 was a * nt & 


Leak ate iF 


IMITED 


Established since 193 


fies : i ee <i 
OBTAINABLE FROM ALL LEADING STOCKISTS SOUND SALE L 
WEST STREET, FARNHAM, SURREY Tel.: FARNHAM 6461/2/3 Manufacturers of Electronic Equipment 
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Test Gear... 


\ Cynie’s View of Electronic 


Measuring Instruments 


By A. J. REYNOLDS* 


ae upon a time there was an engineer who, for 
want of a better name, shall be called Mr. P. H. Dee. 
Having made a great success of a research project at 
his university, working with apparatus made by him- 
self and his assistants, he landed a highly paid job in 
industry (the sort in the small ads. section of W.W. 
at a salary at least twice what your firm pays), and 
looked forward to using some good professional 
apparatus. He was given an “X”-band development 
job and set about buying the necessary instruments. 
His first move was to study the advertisements in the 
technical press and the catalogues in the library. He 
picked out the eight most likely manufacturers and 
telephoned or wrote to them, and in due course finished 
up with four beautiful leaflets each describing an 
instrument allegedly suitable for his job. In this case, 
it was a fairly simple piece of waveguide apparatus, 
the main requirement being that it should achieve a 
reasonable degree of match. It was then that his 
bewilderment began, for he came up against the gentle 
urt of “ specification writing.” It goes something like 
this, extracting the relevant passages from the manu- 
facturers’ leaflets : — 
Instrument A: VSWR 1.2 at 10,000 Mc/s. 
Instrument B: Standing wave ratio + 0.8 at 
10,000 Mc/s. 
Instrument C: The degree of match achieved 
is better than 1 db. 
Instrument D: The total reflected power is less 
than 1% over most of the band. 

Now when converted to a common terminology all 
these mean almost the same thing, but it will be 
apparent to the keen student of Stephen Potter that 
the writer of leaflet D is a first-class lifeman. How 
much better his instrument sounds than if he had 
written :-— 

VSWR 0.8 over the middle 51%, of the 
band, falling to 0.55 at the extremes. 

Having sorted all this out Mr. P. H. Dee found all 
the literature extremely silent on one most important 
point—that of the “ handleability” of the instrument 
concerned. 

Handleability can perhaps be defined as “ possess- 
ing the quality that a given movement of the controls 
produces the expected response in the expected 


* Livingston Laboratories 
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degree.” The possession of this quality largely deter- 
mines whether or not an instrument will meet with 
wide approval and enormous sales. All of us at some 
time have had to use a magic box where a meter has 
to be set to a datum line by means of a knob on the 
front. How infuriating it is when the slightest touch 
of the knob causes the meter needle to dash madly to 
one stop or the other! One can never regard with 
any affection an instrument which has such tricks in 
its repertoire. 

One or two examples of eminently handleable in- 
struments come to mind. In the field of the humble 
multi-range meter one particular example has this 
quality to a high degree. Since it was designed, well 
before the war, it has successfully fought off challenges 
from a variety of competitors, some of which required 
a small chain wrench to turn the knobs and some 
whose plug and socket range selection could only be 
adequately operated by an international cribbage- 
marker—not to mention those with nice easy range 
factors like 2.5 and 6, and figures of merit like 310 
ohm/V. When the equipment designer specifies that 
the anode voltage of V1 is 275V measured with a 
1,000-ohm/V meter, one notes that it reads 34.5V x6 
on one’s 310-ohm/V meter, so this stage is obviously 
in order—or is it? 


Attenuator Reaction 


After the multi-range meter most people would 
agree that the signal generator is the next instrument 
to be purchased either for the average laboratory or 
service workshop. Here again the glossy leaflets are 
silent on the subject of handleability. It is easy to be 
misled by the paper specification into believing that 
generator A at half the price is just as good as genera- 
tor B. Unfortunately, in instruments as in everything 
else, one gets just what one pays for (usually a little 
less). Most engineers have by now caught up with 
that old bogy of signal generators, spurious f.m., and 
in many cases the limits are included in the specifica- 
tion, but I have still to see attenuator reaction (that 
is, the effect of varying the attenuator on the emitted 
frequency) written into a specification. Yet this 
quality is by no means negligible in its effect on 
“handleability.” The sequence goes something like 
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this. The indicating device at the end of the chain 
reads high, so the output from the generator is reduced 
by méans of the attenuator until the pointer of the 
output meter is on the datum; this shifts the frequency 
so the generator is re-tuned to peak. The shift of 
frequency causes the output to drop, so the “Set 
Carrier” is advanced to its proper place. One then 
notices that the output meter is still a bit high and 
repeats the process 

Another quality of the signal generator rarely speci- 
fied is the harmonic content of the rf. signal. It may 
come as a surprise to hear that figures such as 25 
second and third harmonic distortion are quite com- 
mon even in high-grade instruments. The ever- 
widening bandwidths used to-day plus the use of 
feedback-type valve millivoltmeters as indicators make 
this point a matter of some 


A 
importance Before 


roundly condemning all 
signal generator manufac 
turers as scoundrels, re- 
member that many of the TAN = 0-6 


best-known examples wer: 
designed in the days of 
bandwidths measured in 
small kc/s rather than 
large Mc/s, and that in 
these conditions the effect 
of rf. harmonic distortion 
is small. 25 distortion 
only affects the level of th« 
signal some 4%, and it is 
rarely that the level accuracy can be guaranteed to 
better than 10% for reasons quite unconnected with 
harmonic distortion 

In the last paragraph, passing mention was made of 
a now popular type of instrument, the valve milli- 
voltmeter, Careful investigation is necessary before 
buying one of these. Apart from the usual points to 
watch such as zero stability and, in the case of the 
MOst sensitive types, noise on the lowest range, the 
form factor error is a variable and usually unspecified 
error that can affect the handling in many common 
applications. (Form factor being defined as the ratio 
of average voltage to peak voltage, that is, 1.11 for 
a sine wave.) One of these applications, the use of 
the instrument with a signal generator having a bad 
waveform, has been quoted above. These instruments 
are invariably calibrated in terms of r.m.s. volts and 
yet actually may be measuring peak voltage, half- 
wave average voltage, full-wave average, or a quan- 
tity that is not quite any of these. When fed from a 
distorting source, reading errors up to 50% are quite 
common between different instruments that agree 
extremely well on a pure sine wave. 


BC = | INCH 


Practically all the foregoing could be read as though 
my intention were to “ debunk ” the instrument indus- 
try, but this is not at all the case. The blame for 
many of the apparent shortcomings of instruments 
rests with the user who consistently demands an 
instrument having an enormously wide range of 
measurements 

We have grown so used to our micros and megas 
that we have lost a sense of wonder about such things 
People look at a pulse displayed on an oscilloscope, 
for example, and say “ the front edge is not too good 
—it is not much better than a twentieth, I suppose,” 
meaning, of course, that the rise time of the pulse in 
question is some 0.0$ysec. Recently a well-known 
and well-liked pulse generator was being roundly 
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criticized for daring to have a time jitter in the “ free 
run” position of 0.05use ‘ “' may come as a surprise 
to those who have neve: d to think about it that 

0.05usec is to 1 sec . sec is to 7 months, 
and yet people are now demanding presentation of an 
event lasting a fraction’ of a millimicrosecond! 

A somewhat similar state of affairs exists in other 
fields. Insulating materials having a loss angle (tan 

of 0.0001 are in common use. For those not 
familiar with the expression “loss angle,” perhaps a 
word of explanation will not be amiss here. The 
perfect insulator when used as a dielectric material 
forms a capacitor that takes a current truly 90° ahead 
of the voltage in phase and hence has no loss. In 
practice, of course, this state never exists, and all 
practical capacitors have a small resistive component 
which modifies the resultant phase angle and repre- 
sents the power dissipated in the dielectric. As, in 
the case of very small angles, the tangent is numeric- 
ally equal to the angle, this figure is normally used 
to describe the merit of a particular dielectric material 
hose readers whose arithmetic is better than mine 
can, for amusement, calculate the missing dimensions 
in the accompanying vector diagram (left). Yet this 
quantity is regularly measured at 10 Mc/s or even 
100 Mc/s. 

Perhaps these two example have been sufficiently 
striking to help you to appreciate the magnitude of 
the task that faces the instrument designer these 
days. This task is made even more difficult by the 
demand for instruments having a wider and wider 
range. The ideal signal generator covers from 0.1 c/s 
to 50,000 Mc/s in one range; has an output of several 
watts which can be attenuated (without leakage, of 
course) to 0.0luV; has internal f.m., a.m., p.c.m.; 
does not weigh more than 10lb or cost more than 
£100. It will then exhibit all the faults mentioned 
and have a few of its own. In general a narrow-range 
single-purpose instrument can be made to do its job 
supremely well, but, of course, the Sales Department 
can’t sell it as the customer will always buy a slightly 
worse one with a wider range. 


V.H.F. Valwe Connector 


A NEW product of interest to users of v.h.f. equipment 
is am anode connector for transmitting valves such as the 
QQV06-40, 829, 832 and similar types with top anode 
pms It is made of silver-plated brass, measures 

|x sin and while being massive enough to provide 
effective cooling of the anode pins adds little to the 
apacitance of the anode circuit 

Its construction and method of fitting are shown clearly 
in the illustration, which shows also the 6-BA tapped hole 
providing the means 
of connecting tw the 
external anode circuit 

Made by Power 
Controls, Ltd., Exning 
Road, Newmarket, 
Cambridge (one of the 
Pye group of 
panies) the 
provisionally 2s 3d 
each, but is subject to 
adjustment for quan 
tities, 


com 


price 


Top anode connectors for 
v.h.f. transmitting valves 
made by Power Controls 
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institution of Electrical Engineers 
Lond January 12th. “ Thermionic 
Valves of Improved Quality for Govern- 
nt and Industrial Purposes” by E. 
Rowe, P. Welch and W. Ww Wright at 
5 at Savoy Place, W.c 
January 24th. “ Radio Aids to Marine 


Navigation” by Capt. F. J. Wylie, R.N 
Ret at 5.30 at Savoy Place, W.C.2. 
January 27th Faraday lecture on 


Courier to Carrier in Communications ” 
vy T. B. D. Terroni at 6.0 at the Cen- 
ral Hall, Westminster, S.W.1. Admis- 
ion by ticket obtainable from the Insti- 
tion 

East Midland Centre.—January 25th 
Special Effects for Television Studio 
Productions by A. M. Spooner and 
I Worswick at 6.30 at the Gas 
Demonstration Theatre, Nottingham. 

North-Western Centre.—January Sth 


Che Experimental Synthesis of Speech ” 
W. Lawrence at 6.45 at the En- 
neers’ Club, Albert Square, Man- 
nester 
January 18th Faraday lecture on 


Courier to Carrier in Communications ” 
r. B. D. Terroni at 7.30 at the Free 
[rade Hall, Manchester 

South Midland Centre.—January 24th 
Some Applications of Electronics to 
lelecommunications” by Col, C., 
alverley at 6.0 at the James Watt 
{emoria! Institute, Great Charles Street, 
tirmingham Joint meeting with Bir- 

section of Instituuon of P.O. 

Electrical Engineers.) 

Southern Centre 
Transistor Circuits ” 
in at 6.30 at the 
Weymouth 

Oxford District.—January 12th. “ The 
Future of Electronics in Industry” by 
E. R. Davies at 7.0 at the Demon- 
ration Room, Southern Electricity 
Board, 37, George Street, Oxford 


ungnham 


January 28th 
by G. B. B. Chap- 
Technical College, 


British Sound Recording Association 
London.—January 21st. Demonstra- 
on of a high-fidelity reproducing chain 

lr. S. Livingstone and N. C. Mor- 
jaunt at 7.0 at the Royal Society of 

Arts, John Adam Street, W.C.2. 
Manchester Centre January 10th 
Design of a Recording System” by 

H. G. Bennetts at 7.30 at the Engineers’ 

b, Albert Square, Manchester, 


Television Society 


London January 19th Fleming 
Memorial Lecture, “ The Perception of 
( ur” by Prof. W. D. Wright (Im- 

rial College) at 7.0 at the Royal Insti- 


tion, Albemarle Street, W.1. 


Radio Society of Great Britain 

Januar 8th Presidential address 
llowed by “Antenna Matching with 
1¢ Antennamatch” (with practical de- 
onstratior by Frank Hicks-Arnold, 
G6oMB, at 6.30 at the LE.E., Savoy 
Nace, London, W.C.2 


Institution of Production Engineers 
Luton.—January 25th “ Induction 

Heating ” by Dr. R. H. Barfield at 7.15 
The Town Hall, Luton 


Electro-Physiological Technologists’ 
Association 
February Sth. Papers and demon- 
trations at 10.30 a.m. at the National 


Hospital, Queen Square, London, W.C.1 
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MEBTINGS 


British Institution of Radio Engineers 

London Section.—January 26th. “A 
Survey of Tuner Designs for Multi 
Channel Television Reception” by D. J 
Fewings and S. L. Fife at 6.30 at the 
London School of Hygiene and Tropica 
Medicine, Keppel Street, W 

West Midlands Section.—Januar 
12th. “Electronics in Materials Hand 
ling” by L. Landon Goodman (British 
Electrical Development Association) at 
7.15 at the Wolverhampton and Stafis 
Technical College, Wulfruna Street 
Wolverhampton. 

North-Eastern Section.—January 12th 
Address by the president, Rear-Admiral 
(L) Sir Philip Clarke, K.B.E., at 6.0 at 
Neville Hall, Westgate Road, Newcast! 
upon-Tyne. 

Merseyside Section.—January 6th 
* Some Interesting Applications of Elec 
tronics to Photography ” by D. M. Neale 
(Ilford, Ltd.) at 7.15 at the College of 
lechnology, Byrom Street, Liverpool, 3 

North-Western Section.—January 6th 
Discussion on the “Problems in the 
Design and Production of Car Radio, 
opened by C. Caiger (E. K. Cole 
at 7.0 at the College of Technology 
Sackville Street, Manchester 

South Wales Section. January 12th 

‘Electronic Counting Devices” by Dr 
FP. H. Gage at 6.30 at the Glamorgan 
lechnical College, Treforest 

Scottish Section.—January 13th. Dis 
cussion on “Band III Commercial Tele 
vision” at 7.0 at the Institution of 
Engineers and Shipbuilders Elmbank 
Crescent, Glasgow, ( 

January 20th, “ * Modern Ship-to-Shore 
Communication” by G Macdonald 
(Marconi’s) at 70 at the Department of 
Natural Philosophy, the Universit, 
Edinburgh. 


Radar Association 

London.—January 12th. “ Invention 
and Development of SARAH” by D 
Kerr (Ultra) at 7.30 in the Anatomy 
Theatre, University Gower 
Street, W.( 


College 


Incorporated Practical Radio Engineers 

South Coast Section January 13th 
“Some Practical Applications of Tran 
sistors” by R. A. L. Cole (S.T at 
7.30 at the Kings Arms Hotel, Castle 
Street, Christchurch 

North-West . Section.—January 6th 
“ Cathode Ray Tubes” by a representa 
tive of the Edison Swan Electric Com 
pany at 7.30 at the Barley Mow Hotel 
‘Turner Street, Manchester, 4 

East Midlands Section.—-January 28th 
* Electronics in the Radio and Electrical 
Industry ” by C, Cowell (Fielden Elec- 
tronics) at 7.15 at the Demonstration 
Theatre, Electricity Showrooms, Smithy 
Row, Nottingham 

Midlands Section January Sth 
“K.B. Television Receivers and Moder: 
Trends in Design” by a representative 
of Kolster-Brandes at 7.30 at the Crown 
Hotel, Broad Street, Birmingham 

North-East Section.—January 11th 
“ Rectifiers” by a representative of 
Standard Telephones and Cables at th« 
Y.W.C.A., Saville Place, Newcastle-upor 
Tyne. 

Berks, Bucks & Oxon Section.-—Janu 
ary 12th. “Visual Alignment” by J 
Tomlin and G. Timberlake at 7.3 
at the White Hart Hotel, St. Mary's 
Butts, Reading 


Model T.635 Amplifier 


This outstanding 30 watt high 
fidelity amplifier provides all! the 
features needed to cover the large 
majority of Sound installations. It 
is designed for A.C. operation and 
can also be used on batteries with 
a 6 volt adaptor unit. Inputs for 
2 Microphones, and one Gramo- 
phone pickup, with individual 
mixing nana Separate controls 
for Bass and Treble boost 

The amplifier is a 4 stage, high- 
gain type suitable for use with 
ribbon microphones, without ad 
ditional pre-amplification. Special 
anti-microphonic features incor 


ao. 
ligh and low impedance outputs, 
including 100 volt line matching 


LIST PRICE 
£53 * 10° 0 


The TRIX ELECTRICAL 
COMPANY LTD. 


5 MAPLE PLACE 
COURT 


TOTTENHAM 
ROAD, LONDON, W 


4/ 


a good deal above that of normal 
working conditions. The other is to 
h olate the heater by fitting a special 


booster transformer and to apply 
By “DIALLIST” permanently to it a voltage quite a 
bit above that reaching it when it 
was in the heater line. Neither kind 


Tt ; / 2 . sania “ ere 
TV Reception Freaks whether the people of that country of treatment can be guaranteed to be 
tee , are thereby branded as uncivilized! ee we weey -_ 
INTERFERENCE with television 1 dide’ y eg ae effective in every instance; but I 
‘ idn’t know that the live chassis know both reactivated and “boosted 
reception by continental sound 2 : Se ee 
was permitted in the Netherland tubes which are still going strong 
broadcasting stations has been wide- jo! 
spread in f montt I expect but I do know that the Dutch ar after months of use. The second 
1 ecent ” 1S e - 
om had : oie: f ann amongst the most charming and cu kind of breakdown is the cathode- 
¢ ag some OF it; i 
? J tured people in the world. A pity heater “short.” Here again, the 
have. It normally takes the form of hz ee egg are 4 ’ 
that they've followed our bad remedy is an isolating transformer, 
faint, narrow, dark lines, sloping example with the ‘live chassis. Most ae’ 
across the whole screen, now from at Gaas Giie have Gaieee & & wich, 80 a be Am — 
he i a te , - ~ 1 > 
left to right, now the other way. In share my dislike of ac./dc. tele a a compictely ¢ Te eater 
4 < ‘ ‘ & .' r ¢ - > » 4 
severe cases these may give way to vision and radio receivers; but if t ome aye Figg pe a ae 
: 5; Di n y , t > , >1 
stationary vertical black bars, form eeeeeat twand-dentiauss ¥ fear : naturally, be used only in . $ 
J inue + tha \ . : . . . 
ing a sort of portcullis over the en- ‘ ‘ nage sghtrew- worked off a.c. mains; but when he 
this will soon be the only kind does fit one the knowledgeable 


: But the most curious 
ure picture ) obtainable. 


television freak I’ve yet come across dealer can kill two birds with one 
is reported by a friend who lives Reactivated C.R. Tubes stone by improving the d.c. ampli- 
near Folkestone. The words “ Télé Piet fication on the lines suggested by 
vision Francaise” appeared, faint, IT WOULD BE interesting to W. T Cocking in the February, 
but perfectly legible, on his screen know, though no one is ever likely 1954, issue 
Then a dim picture was seen accom to do so, how many television c.r 
panied by speech in French from the tubes are needlessly scrapped in the The Magic of Numbers 
loudspeaker course of a year. Leaving our of ‘ 

accounts the not inconsiderable OLD HANDS will recall how in the 
Ghinin » Em Up number consigned to the rubbish early days of wireless we were wont 
. 8 4 f dump by the kind of dealer who pre to boast of the number of valves 
DURING a stay in Devonshire, in scribes a new tube as the cure for which our sets contained: the more 
the late unlamented travesty of a ringing, or even for distorted sound, of them there were, the greater our 
summer, I was enormously im there are two common causes of feeling of superiority and the better 
pressed by the beautiful polish on failure which need not render a tubs the sets sold. In one case the total 
the cabinet of my host's T'V con past redemption. The first of these was increased by the use of four little 
sole. When I expressed my admira- is lost emission; and for this there half-wave rectifiers instead of a 
tion he told me that it was due to a are two possible remedies. One is to single man-sized full-wave one! 
new kind of furniture polish which reactivate the cathode by raising it Screen size used to be the 
he’d been recommended to try a for a brief period to a temperature criterion” of television sets, but 


few months before. I brought some 
home and after giving it a thorough 
trial 1 feel that it is something of 
real value not only to owners of AssOciaTeD “WIRELESS WORLD” PUBLICATIONS 
radio and television sets but to ILIFFE 

THC HOC AL BOOKS Net By 
dealers and servicemen as_ well Price Post 
“Topps,” as it is called, is the easiest 


RADIO LABORATORY HANDBOOK. M. G. Scroggie, B.Sc., 


thing to use, as I found when I M.LE.E. 6th Edition 25)- 26/3 
made my first experiment on a very RADIO VALVE DATA. 4th Edition. Compiled by the Staff of 
old cabinet ** Wireless World *’ , 46 863/10 
SHORT-WAVE RADIO AND THE IONOSPHERE. T. W 
§ c . Bennington, Engineering Division, B.B.C. Second Edition 10/6 10/10 
Live-chassis Sets | SUPERHETERODYNE TELEVISION UNIT. Second Edition 2/6 «2/8 
' 
IT WAS stupid of me to suggest in INTRODUCTION TO VALVES. R. W. Hallows, M.A. (Cantab.), 
M.1.E.E., and H. K. Milward, B.Sc. (Lond.), A.M.1.E.E 8/6 8/10 


these notes in the November issuc 


WIRELESS WORLD TELEVISION RECEIVER MODEL II: 
that on d.c. all was well with a.c./ 


Complete constructional details with notes on modernizing 


d.c. receivers because they wouldn’: the original design 36 8638/9 

work unless the mains connection RADIO INTERFERENCE SUPPRESSION as Applied to Radio ‘ 
and Television Reception. G. L. Stephens, A.M.1.E.E 106 10/11 

was made the right way round. It Eve «. 

} re bee » of bse SOUND RECORDING AND REPRODUCTION. A B.B.C 

must have been one Of my absent- Engineering Training Manual. J. W. Godfrey and 8S. W 

minded moments, for I know per Amos, B.Sc. (Hons.), A.M.I.E.E 30/- 308 

fectly well that it’s an even chance ADVANCED THEORY OF WAVEGUIDES. L. Lewin 30/- 307 

whether the live wire of most FOUNDATIONS OF WIRELESS. M. G. Scroggie, B.Sc., 
M.LE.E. 5th Edition 12% 13- 


domestic d.c. systems is positive or panspor ve “: 
TELEVISION CEIVING EQUIPMENT. W. T. Coc " 
negative to the earthed neutral, ik Bey othe s BQUIPM . Tr. Cocking 18. 18:8 


Apologies to readers and best thanks 


to A, B. Grief and others for point 
ing out the slip A Dutch reader Obdtainable from all leading booksellers or from 


A complete list of books is available on application. 


tells me that transformeriess sets ILIFFE & SONS LTD., Dorset House, Stamford Street, London, §.E.1 
are used in Holland and asks l neti 
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that has now rather given way to the | 
number of channels to which they 
can be tuned: the man in the street 
feels at least a head taller if he can 
boast of his 13-channel receiver. 
One’s always meeting or hearing of 
people hailing from remote parts of 
the country who, when buying sets 
this year, have chosen to put down 
an extra £5 or more to pay for Band 


THE 


SILVER-DIAL 


RANGE OF CONTROL-KNOBS 


A NEW of Instrument Knobs and 
{II tuners f 5 J i Dials. Manufactured in the 
ners for which they’re unlikely potiched Bakelite, with ¢ Jace 
to have the slightest use before the ** Silver-Dial ” dials. 
said sets are worn out. As they say 
in the North, “There’s nowt so 
queer as folk.” List No. item | Dimensions, etc. 
4A ’ 
K 400 Knob -,-~ ome.) xr 
. ’ | | (15.9 mm.) hig 
Vaintenance Schemes bepreemseasesese 
Nae 2 K.410 Dial* | 14" (36.1 mm.) @ 21 
THE OWNER of such a complex SS W.G., engraved 0-10 over 
assembly of expensive bits and ie, ene t cance) ae de 
pieces as a television receiver is K.410/P | Dial* | ditto, not engraved 
probably wise to take out a main- Siete to Kacdi we oll Ge end teen, 
tenance contract or insurance policy requested 
with a reputable firm. This does not | 
apply so much to readers of Wireless 
World, who can do their own re- List No. | item | Dimensions, etc 
pairs, as to those less gifted folk who | mae | Kncb| 14° G04 mm) ox He 
don’t know the first thing about the : (17.5 mm.) high 
“works.” Still, even boffins can | mes” | Sure | 04° Gl mm) @ > iW 
find, if they are unlucky, valve after "s (9 mm.) thick 
valve packing up after the guaran- | aar \oOm |? G68 mm) ex 2 
tee on them has expired, Only the S.W.G., engraved 0-10 over 
other day I met one who was bewail- | 270° 
ing the failure of a 17-inch c.r. tube KAILP | Dial | ditto, not engraved | 
J 
after a life of seven months; and, as | 
you know, there are other vulner- | 
able parts which can provide un- List No. item Dimensions, ete 
pleasantly expensive surprises. There cr mre c - 
. Knob! 14" (41.3 )@ x 
are many soundly and honestly run anton ot Hoe mm \ high " 
maintenance schemes; but there are, 7 ey ory) rex ai 
> ; . . irt mm 
one fears, certain others in different (5.9 mm.) thick : 
parts of the country which are far oe - - 
: - i 69 x 2) 
from being anything of the kind. Kate oe | v8 Pee 0-100 
The existence of these is a blot on over 189 
the radio trade and I sincerely hope KAIUP Dial | ditto, not engraved 
that steps will be taken to stamp 
them out 
List No. | Item | Dimensions, etc 
- K.403 Knob 24° (60.3 mm) o x Wh 
(244 mm.) high 
K.407 Skirt | 3° (6.2 mm.) @ al 
(5.9 mm.) thick 
KAId | Dial | 4” (101.6 mm.) @ » 2) 
S.W.G., engraved 0-100 
over 180° 
KAID/P Dial ditto, not engraved 


“Well, actually Mrs. B, we've got 
a 27-inch screen."* 


Wiretess Worip, January 1955 


Further details available in the NEW 114 page 
Catalogue. Price t/- post free. Ref. 194/WW 


Manufacturers of Radio and Electronic Components 


A. F. BULGIN & CO. LTD., BYE-PASS RD., BARKING, ESSEX 


Telephone: RiPpieway 3474 (5 lines) 


BU) GN) 


THE CHOICE oF ceirics 
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UNBIASED 


Render Unto Cesar 

FAR be it from me to join issue with 
the mighty who have been arguing 
about the origin of the valve. But 
the noise of conflict certainly set me 
thinking as to what exactly is meant 
by the word “valve.” The Greeks 
had a word for it, but it isn’t neces- 
sary to go farther back than the Latin 
word volvere, meaning “to turn.” 
In the days of Cicero that part of an 
entrance which had to be turned or 
moved round in order to get through 
it was called a valva; in fact, Cicero 
himself used the word. The use of 
the word “valves” to describe the 
“leaves” of a folding door was not 
uncommon in Elizabethan days. 

In 1615 the medical profession 
particularized the meaning of 
“valve” as a one-way door, using the 
word to describe those parts of the 
circulatory system which stop the 
blood regurgitating when the heart 
is not on its actual firing stroke 
Forty-five years later it was used in 
engineering circles to describe an 
automatic one-way device inserted in 
a pipe through which water or air 
was flowing 

It seems obvious, therefore, that 
although literally there is no sugges 
tion of unilateral conductivity in the 
word valve, its use as meaning a one- 
way device was well established three 
hundred years ago and so the ex- 
pression “non-return valve” which 
we sometimes hear is tautological. 

I have stated these facts at some 
length because attempts have been 
made in some quarters to say that 
de Forest and not Fleming patented 
the first real thermionic valve. 
Actually, of course, the addition of 
de Forest's grid to the existing ther- 
mionic valve turned Fleming’s device 
into something else, namely, a ther- 
mionic relay 


A Vested Interest 


MY ATTENTION has been drawn 
to a new question on the form which 
has to be filled in at the local post 
office if letters are to be redirected. 
This question demands to know the 
date of expiry of your sound or tele- 
vision licence. 

Doubtless this question can be 
defended on the ground that it is 
merely a convenience to the P.M.G.’s 
clerical staff and also to the licence 
holder. But if this be so why does 
not the form ask about the date of 
expiry of the dog licence, another 
annually renewable affair handled 
by the P.O.? The reason is, I think, 
the entirely sordid one that the 
P.M.G. has a vested interest in one 
but not in the other, The £1 or £3 
wireless licence yields quite a healthy 
rake-off to the P.M.G. but he would 


not get more than a few coppers out 
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of the humble 7s 6d dog licence 
Actually I believe.I am right in say 
ing he gets nothing at all but has to 
hand it all over to the local County 
Council, which is the authority re 
sponsible for licensing dogs. It is 

ious, therefore, that the P.M.G 
couldn’t care less if we renew our dog 
licences or not. 


How Many Microsqueers ? 
MORE than twenty years ago I pub 
lished in these columns details of an 
appliance whereby a schoolmaster: 
could put the administration of 
corporal punishment on a proper 
scientific basis so that there were 
“fair shares for all” in this matter 


Gauging the Vigour. 


The haphazard methods employed at 
that time are unfortunately still in 
use with the result that those at the 
tail end of the queue in a mass caning 
receive less than their just due owing 
to pedagogic fatigue 

i you will see from the sketch 
reproduced from W.W. for April 7th, 
1933, the apparatus was simple, con 
sisting merely of two beams of light 
projected on to photocells so that the 
rate at which the cane moved, and, 
therefore, the force of the blow, was 
automatically calculated and shown 
on a large dial. 

With the great advances in elec- 
tronics which have been made in the 
past twenty years, the whole idea is 
now hopelessly out of date. Nowa 
days with modern technique it would 
be possible to dispense with the 
human element altogether and hand 
the delinquent schoolboy over to an 
electronic caner which would ad 
minister justice scientifically after the 
schoolmaster had decided on the cor 
rect number of microsqueers which 
the culprit deserved. The unit of 
flagellation is, of course, named after 
the famous Dickensian character 

Needless to say the electronic 
caner would incorporate some of the 
features of the Ace computer and also 
the encephalograph so that it could 


first measure the boy’s nervous 
reactions and then adjust the strength 
of its blows accordingly, as some boys 
feel pain more acutely than others. 
The machine could thus, in some 
cases, modify the schoolmaster’s 
sentence by applying electronically 
alculated mercy to human justice. 


Telepathy by V.H.F. 
THE name of Maskelyne usually 
conjures up—surely le mot juste— 
visions of a woman being sawn in 
half and it is a little odd to find that 
this well-known illusionist was one 
of the pioneers of radio. My atten- 
tion has been drawn by the Rector 
of Ewhurst, Sussex, to an article in 
his parish magazine of over fifty years 
ago (July, 1901) in which are 
described experiments successfully 
undertaken by the Maskelyne con- 
cern and the Rev. J. M. Bacon, M.A.., 
in wireless communication between 
the earth and a balloon in flight. 
From this it is obvious that wire 
less signalling between aircraft and 
ground followed very hard on the 
heels of ship and shore communica 
tion. These aeronautical experi 
ments were conducted in the summer 
of 1899 and in that same year the 
first wireless distress call was sent 
out by the East Goodwin lightship 
Four years later Nevil Maskelyne 
was still engaged in wireless experi 
ments. There was some acrimonious 
correspondence in The Times follow 
ing his attempt in 1903 to show cer- 
tain weaknesses in wireless tuning by 
transmitting signals which broke in 


upon the receiver which Fleming 
was demonstrating at the Royal 
Institute. ‘Fhis incident is recorded 


in the recently published biography 
of the late Sir Ambrose Fleming.* 
It is difficult to say from the meagre 
information available whether the 
famous conjurer had a genuine 
scientific interest in radio or was 
merely secking to use it as a stage 
stunt as is done to-day with tiny 


v.h.f, transmitters in music-hall “ tele 
pathic ” turns 

In the old days of stage “ tele- 
pathy” a clever and elaborate code 


either of words, vocal intonation or 
even body posture was used by the 
stooge in the stalls to let the seer on 
the stage know what he was holding 
in his hand. According to Dr. D. J 
West, M.B., the experimental research 
officer to the Society of Psychical 
Research, the successful use of the 
code required long practice, and I 
can well believe it. In his recently 
published book, “ Psychical Research 
To-day,” he remarks how much 
simpler is the modern technique of 


using a small radio transmitter 
Unfortunately, Dr. West gives no 
technical details, but obviously the 


stooge must use a midriff mike and 
be a ventriloquist in the literal mean- 
ing of that term. 

*” The Inventor of the Valve,” by Dr 
J T. MacGregor-Morris (Television 
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Sales up 300%! 


* 
Make this 
THE HEART 
of your 
HI-Fl EQUIPMENT 


Ll, 10 POWER AMPLIFIER 


watt amplifier maintains, in 

spect, the world renowned Leak 

n for precision enginecring, 
pearance and fastidious wiring. 


Wire_Less WorL_p 


with the NEW 


ILIE AIK 


TL/10 AMPLIFIER & 
“POINT-ONE” 


PRE-AMPLIFIER 


ye GNS 


COMPLETE 


A price made possible 
only by 
WORLD- WIDE SALES 


and this is why 


From a Bo nee me and by extreme attention to design details during development 


work ction models, we enable our labour force to achieve a high output 
per enanhew. labour costs thus saved offset the increased costs loousved Te lor high- 
grade materials, components and finishes, and this together with quantity production 
made possible only by a world-wide market) explains how quality products may be sold 
at reasonable prices. The results obtainable with the new Leak TL/10 and “ Point One " 
are indistinguishable from those obtained with the i 12 model — a fact easily proved by 
an i er test. The new TL/10 has been used since its introduction 
for all our public demonstrations, rey om) those at the New York Audio Fair. These 
are some of the reasons why sales of the TL/10 and “ Point One,” since their introduction 
in April last year, are three times as great as for the famous TL/12 in the corresponding 
months of 1953-—-and why the size of our factory has been more than doubled to cope 
with this increased demand. 


“POINT ONE’ PRE-AMPLIFIER 


The handsome gold escutcheon plate 


Hum 


SPECIFICATION 


Circuitry 


A triple feedback circuit based on the famous TL/12 
The outp ransformer is the same size as in the TL/12 


Maximum power output: 10 watts 
& | db 20 c/s to 20,000 c/s 
1,000 c/s, 7.5 watts output 


Frequency Response 
Harmonic Distortion: 0.1%, 
Feedback Magnitude: 26 db, main oop. 
Damping Factor: 25 

Hum: 80 db referred co 10 watts 


Loudspeaker impedances: 16 ohms, 8 ohms, and 4 ohms 


contributes to the elegant appearance, 
and blends with all woods 


Pickup 
he pre-amplifier will operate from any 
pickup generally available in the world 
A continuously variable input attenuator 
at the rear of the preamplifier permits 
the instantaneous use of crystal, moving 
iron and moving-coil pickups 


Radio 

he radio input sockets at the rear permit 
the connection of the LEAK V.5S. tuner 
unit. An input attenuator is ficced, H.T 
and filament supplies are available from 
the pre-amplifier 

w Distortion 

Of the order of 0.1% 


% Write for leaflet V + 
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


SHEpherds Bush |173/4/5 


Phone : 


Telegrams : Sinusoidal, Ealux, London 


egligiblie, due te the use of recently 
developed valves aod special techniques 
rf Input selector 
adio, tape, records; any and all records 
can be accurately equalised 
Treble 
-ontinuously variable, + 9 db to 15 db 
at 10,000 « 
Bass 
~ontinuously variable, + 12 db to—13 db 
at 40 c/s 
f Volume Control and Switch 
he switch controls the power supply 
to the TL/10 power amplifier 
*% Tape Recording jacks 
An exclusive feature, Readily accessible 
jacks are provided on the front panel for 
instantaneous use with Tape Recorders 
which have built-in (low level) amplifiers 


Cables : Sinusoidal, London 
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* GENINNE HALF-PRICE OFFER LIGHTWEIGHT REFLECTORS 
BEETHOVEN CHASSIS Ideally suitable 


r all purposes 

Extremely well built on chaasis size approx. 9} ; a4, using to in be 

only first-class components, fully aligned and tested, 110-240-voit tenaification ‘ 

A.C, mains operation. Three wave bands covering medium and electric Ulumina 

. CHASSIS ASCEMBLY two doris, Complete with five valves, frequency changer tion or Infra Red 
3 


double diode triode, pentade stiput and full wave rectifier ie required The 

month, £5/10/6, crriage material used is 

lightweight alu- 

minum, highly 

polished. Ali are 
f 


clomt, 4 wavehand wale covering 
@andard, Long, Medium, and Short wave 
bands, ecale pan, chumis punched tor 
mantard b-vaive euiperhet ye y driving 


Bypecial cash-with-onder price th 
ami insurance 7/6 


plereed tor 
KNOBS TUNING ee Lamp 
holders 
fet of tour brown \- 
knobs jin. dia. @ DENSER STAR Tite. de 
. tone, vo 6in. deep 
secage oer wees e 0005 mid, 2 Price 7/6 each 
band Push-on gang. Cerami Post, et i 
ee, Danes. Be Vries Ai, post | SENIOR. iifin 
here Briss pe ai. Bef 1 Bao lia. by 4in. deep. 
ot 1/3. a Price 13/6 each, 
: Post, ete., 1/9 
JUNIOR 6pin 
dia by opin 
TERRIFIC NEW CHROUIT din ty 
each. Post, ete 


BLJOU.” 5h in. dia 
by ir deep 
For 40-60 watt 
lamps. Price 6/6 
each. Post, ete., 


parate! 
colours fot 4+, plus Od. post and packing 
Limited quantity or 


RESISTORS 


— 


50 ateorted | and § watt resistors, Rang 
ing between 16 ohm. and 10 megohe 
(Ont selection.) Price B/- pkt i) at 
i watt, 7/6 


BELL. 5Sjin. dia 
| Sin. deep, Price 
THE “ WINDSOR 6” 6: 3 conk Post 
This ia @ 6-vaive A.C. superhet, covering 
the usual long, medium and short wave DECOA ORYSTAL PICK-UP 
a ay has ® particularly fine clear | 4 snip for the connolseur—turnover head 
oe ae suitable all recorde—limited quantity 


The latest t 
—e F sony haasie is 20/6, pilus 2/- post and packing 


yperate Chassis siz ! tin 


u 


bin. Price £0/19/6 complete with Sin, | @.E.C, METAL CONE SPEAKER 

speaker. Carriage and insurance 10 This fine speaker is coming to the 

H.P. terme if required rapidly —price 2815- Octagonal 
cabinet made to maker's specificat 


211/10/-, wainut or oak 
SOMWEAVE 
rm 


TABLE RADIO CABINET 


Due to @ epectal purchase, we are able to offer this 

very fine cabinet, «ise 1o4 4 Agta 

Walnut veneered and satin fin 1, 97/6, carriage and 

packing 3/6. Note 4 cabinet le the correct one 
tthe Windsor chassis above with (jin. speaker 


head, eprings, t 
lpia. « Shim Chase wine 
x tin, deep. Price 16 
Note.—This is the one that um 97/6 
table calsinet 
GLASS SOCAL 4/- DOZEN 
Occasional 56—we have evolved the new T.R.F 
clroult and have had really amazing results, equal 
in fact to many superhets. You really should try 
Ab exceptional bargain thie month is cur thie etreult All parts including valves (6K7 
aescrted parcel of glass scales, A most 4657 686. and 6X5) and Bakelite case with back 
useful cdliection tor all who make ap at only €5/10/-, plus 2/6 post end insure 
experimental of uther radice We offer Date included with the parts ls also availa 
: twelve glass scales fouetly in tw « price Q/- 


EX-ROYAL RAVY SOUND 
POWERED TELEPHONE 
Thene require no batteries and w . 
long periods withvul attention. Complete 
with generator and sounder which ¢ 
@ high pitched note asily heard ab« 


ca any other noise Also fitted with as 


portable rad 
amplifiers, et« 


CONNECTING WIRE SNIP 


indicator lamp which in quiet situations 
can be used instead of the sounder 


where several headphone ar teed mop 

together will indicate whieh one is being GRA HONE AUTO-CHANGER 
called Gixe Tile vin wa 

mounting, designed for ships ine but Latest type by al) famous makers are in 
equally suitable for home, office, ware variably in stock at competitive prices 


house, factory, garage, ete. Price 67/6 
wach, plus 4/6 carriage 


INSTANT HEAT CONVECTOR 


The heater with the lowest possible 


P.VA neulated 23 a.wg. copper wir 
in 100ft. coils, 2/P each. Colours availabl- 
Black, Brown, Red © —_ Yellow 


BARGAIN FOR CONSTRUCTORS =| White, Transparent. 4 coils fo 


Modern style cabinet ir otrasting veneers H.T. RECTIFIERS 
with metal chasis, three knobe oloured FAMOUS, SELENIUM 
scale, and pointer . . pen . 
All other con “ BENTERCEL 
band superhet. Pri All are this year’s stock « higher 
with components voltages joint two or mor | 


2 4 
a nM 126 ¥ 120 mA 5 
traneforines in inetal 6 
: mTying case with 
y leads and croc. clips. | 
Price, 4 volt, 0016; TRANSFORMER 100 WATTS 
6 and 14 volte, $916, post 2/6 These are transformers with s wound HEATING TRANSFORMER AT 
primary tapped 200, 220, 240, bet neo ¥ 
tia, MICROM ee | eee | Mig ~ My fample window apace 24 volte at 400 amps. Continuous rating 
. ; "rr pur han \- however, far the ft i winding of the eultable for nirsesing water pipes 
oe eS Se 2 on secomiary tc sult your own requirements setting of resins during casting, setting 


LkW.. suitable A.C. of DA Price os 
or with thermostat 63/15 N 


thermostat mounts separate! 
will contro) up to three heaters i 


7 OLEVELAND OAR BATTERY 
CHARGER 


: 


precision micrusetee at 
the very low price 
10/-. A micrometer & 


an eomential part of a 


Approsimater turns per volt ar 
required Tia amps. taken out will 
depend upon ea 10 amps. at Complete kit comprises 40-watt contro 
10 volts, 60 amps. at 2 volts, ete., etc packing 6 mit, starter lamp, lamp holders, clips aud 
Price 10/-, post and packing 


glues during cabinet making 


bp age A —~ — wiring diagram. Price, less tube, 22/6. 
ue " ‘a mae — a plus 1/6 post, With tube, 30/-, plus 3/¢ 
need for one on many 

wcasions in the past for P.V.C. HEATER WIRE arr 

measuring wire gauge This has « resistance of 16 ohms. per ft. It ie wound on ®on-t acople insulation VERLAS 

and covers! over with P.V« shrunk sleeving. Quite mitatie r we under 

. vend or under water, Ideal aleo for twisting around pipes to stop ftreesing of OnamorHone NEEDLES 
have & waiting list for t preheat liquid. Price ]/- per yard Jewel! (Sapphire) pointed, 
this, order: in rotation 


OSRAM 012 COILS—T.R.F. AND eursanst pened m+ of plak-ap, 


made — im 
quality, elimin 


2 


« 


T.R.P. long and mediam wave with cireult 4) @uperhet jong, mediun 
The constructional data for thie Hi-P and short weve, rn p p agram 
amplifier available, price 9/6, which eartal 
amount will be oredited to yeu if you buy 


component! O 12 Bho: HIRE PURCHASE TERMS.—Any goods costing £5 or more 
lin’ wil Pa with the bowklat may be p yments—deposit 15% or more 


eel ee ts castes. neve SEE OVER ~~ 


dilator coils, e.g., eet of atx . 2 ith cireult, 10/6. 
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MAKE A CONVECTOR 


case can 
verted into a 


porcelain 
tacrunted element 
250 watt amal! size 
Price 2/6, post 64 


ld 6 
comnected 
will enable 
instantly Kit 
“ 


~ 
J 
oa 


ng Coll Meter 
tonal Data 
ought all together price is 560 
et aod packing. 


Fac'ea' oa 


te fu 
4 built-in ballast vn starters 
wiled white apd ready to 
mit for the kitchen 
and in 
uses two 20-watt 
¢ less tubes, 29/6, or 
Post and 
20-watt tubes 


similar 
latnpe 

with 

insurance 


7/6 each 
THE F.M. FEEDER UNIT 


s~— 


eneary to make the Denco 
w available The unit 
itput eultable for Soasing 
ket f any stand 
superior results 
mstruetion 
Denco tech 
1/6 poet tree 
given free to 
the parte which 
6 post and 
and ¢ 


will be 
come 
packing 
erything i 
metal chassis is uy 
haesis measurements 
De monstratious at our 


ALL MAING THREE 


tobe 

D 
tale 
receiver giving 
powerful recep: 
tion over long 
and inediam 
waves All 
component 
parts, includ 

ing valves 


e ot 

“I only 19/6 pins | i4 

pest ata available 

parately 2+ post 
tree 


titted 
a“ rubber 


WN | 
OF ers 


quantities 


Bae eB RBBB 8 8 2 8). 0) C190 21.89.80 Cree 2 6 E. P. E. LTD. 


AMAZING LITTLE MAING T.R.F. 


uses a évalve circuit with high-efficiency coll» 

covers long aod mediom weve bands and 
fits into the neat white brown bakelite 
cabinet—limited quantity only 
parts, including cabinet, valves, 
everything, £3/19/6 plus 2/- post 
structiona) Gata free whb the parts, 
able separately 1/6. 


or eval) 


q 
opportanity te ¥%) 
be your best year vet. 


A HAPPY NEW YEAR TO YOU ALL. We take this 


wish you Good Luck and Good Health May 19 


As x 
RRIEIEIEIE BEE EEE EER ER 


LAST CHANCE TO SEQURE THIS BARGAIN 


remember that this 
fine receiver was offered last 
month at the silly price of £) and 
they have been gore oul very 


Readers wil! 


Ii vou send immedi 
ou will prob- 

ably be just in 

secure one 

product of 

famous 


otherwise 
upused 
carriage 


octal range 


THREE-SPEED GRAMOPHONE MOTORS 


The latest types complete with turnover 
erystal or separate Hi-Fi magnetic heats 
by famous makers are usually io stock at 
competitive prices 


AMOTHER CLEVELAND CHASSIS THE 
“ TREMENDO ” 


The first Cleveland chassis was good but th it has e 7-vaive 
circuit with 6 watts ontput, fitted with indepe . treble controls 

je really an efficient B.F. cireuit coupled t he The 

size je the come as the Urgantone, name , 7 . 4h multi 
coloured ecale, and it ie built to the same exacting sper Organtone 
Price £14/10/-, carriage and packing 76 LLP 


terme if req 


COMPLETE TOOL KITS THE ELECTRICIAN’S 


This is ae illustrated and contains 5) fine 

5 trays in an automat) 
opens under slight 

Clouse aut 


tools arra 
steel tool box 
pressure of hand and 
matically when lifted The tools are al 
t @ practical electrician needs, ipelucting 
P chet brace hack saw 
brick and steel, pliers, side coun 
epanners, socket wrenches 


Price £15/10/-. o WP 


chisel» 


if required 


RADIO ENGINEER'S 
This again \s fitted inte an automatic tool-box 
side counters, screwdrivers, side and straight 
wrenches, hand-irill, B.A. taps, drille, ete. Price 


and contains 50 tools including pliers 


epenners aud socket 
HP. terms if required 


hammers 


£11/10- 
COWL PACK 196 


nips 


Manufactured by quite a famous ccrmpany 
Pack imeorporates « 

Long, Mediom and 

designed for 465 ke/s. 

Brand new aod fully guaranteed 
siveult, only 19/6 plus 


AMPLIFIER All34e 
This is & Qatege intercom. and Tx preamplifier with 
modified as gram amplifier of dictaphone, Catap\ete 
and Triode Price only 9/6, plus 1/6 post and pecking 
with api, of separately, 1/6 


trapeformers, ete. Hastiy 
with 2 2-v. valves, GFP 
OClveait diagram, tree 


|BARGA NS TO CLEAR| 
2-VOLT ACCUMULATORS 


Made for the Forces by 
the most famous firms 
world 15-amp.-how 
approx 6O« iftin ~yuare 
ebonite case, pre-eharged, 
need filing with acid 
each, plus Od. post and 
eurance 


Thies te 
ultra. 
moderna, 
te o-tone, 
bakelite 
with in 
tegral 
moulded 


quired, 
the metal 


and all other parte necessary to 

« Mains of Battery portable 

All of these cabinets have slight 
imperfections, these are hardly notice 
able, however, and will not impair the 
performance or safety of the set. Price 
7 6 each, post and insurance 3/6. 


REMOTE CONTROL 


With only one 


many ap 
plieatic 
our Lapulse re 


purposes to which it can be put Note 
they are somewhat soiled, due to storage 


but mechanically O.K. Price 1/9, post dd. 
5-AMP. SURFACE SWITOHES. _ 
HIORAFT . 


Obiong Brown | 


Oblong 
oway WB 
Oblong White 


Round White l-way 
Round 


Li+ each 


sa8 sa seeeenene Bese epeepeaeaeasee 


Round White 


WAVE-CHANGE SWITOHES 


. fomen = amnorted 

ve change ewitehes 

. of experimen 
these are un 

wed and not removed 

from equipment. Our 
amortmem Price §/- 
poet and packing 1/ 


110-VOLT 2)-AMP, RECTIFIER 
unit 


This it ap excellent unit suitable 
driving ¥. DA. equipment 

230 v. AL. maine or tor charging bat- 
tories for stand-by lighting, ete. Made 
for the Gow i-new and ooneed 
with ewitehgear Price €17/10/- each 


nullable 
indoor 
\onen, 


WESTINGHOUSE RECT! 
Youll wave--eultable for ap to © volts 
at 15 milliampe. Ideal for relags, meters 
ete, Price 2/6, post td 


a. SPADE TERMINALS 
( Heavy duty type made 
~ Res o. Price 74. 


€t0a per dou 


SEE OVER > 
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SELECTIONS FROM OUR RANGE OF CABINETS 
EMPRESS CONSOLE *** BUREAU 


: This is a really beautiful cabinet 
This cabinet is undoubtedly cagaty veneered in walnut 
a beautiful piece of furniture finely polished. The con 


It is elegantly veneered ex- trol board, revealed when the 
ternally in walnut, front is dropped down is ampl« 
internally in white sycamore for the larger than average 
The lo section is raised to radio chassis or amplifier and 
convenient level but is not alongside there is a space for 
drilled or cut, The lower deck a tape recorder or auto record 


acts as the motor board, again changer mechanism. Both th« 
is uncut, it measures 16 = 14 and radio board and the contro 
has a clearance of Sin, from the board are left uncut to suit 
lid. There is a compartment for your own equipment 

the storage of recordings. Size approximately 30in. high 
Overall dimensions of this $2in. wide, and Ii6in. deep 
essentially modern cabinet are Price 16 guineas, carriage 12/6 
iit. wide, 2ft. Sin. high, and 

ift. 4hin. deep 


Price £15/15/+, carriage, etc., 12/6 THE CONTEMPORARY 
THE 1955 CORNER CONSOLE Also in the modern trend is this 


very stylish conternporary con 

sole. Vi i with 1 

Designed for the man who. wants eee and ie ides 

t 4 ‘ 

something really impressive. A : , 

for use with modern furniture o 

massive cabinet but being corner with other contemporary fittings 
fitting is not out of place even in 


| or furnishings he radio and 
om rotors small living room motor board is uncut and its 
oted y one of our leading size, 30in. x 15tin., provides 


magazines as one of the finest 
pieces of furniture ‘at the 1953 | simple room for all equipment 
National Radio Show, Earls Court sala nee 
Overall dimensions of this cabinet ra 
are: 47in. wide, 3lin. dee to 
corner), 50in, high. Note that in 
addition to the Superior 15 Tele 

visor this cabinet ail aaetaemodene THE CONSOLE 
a radio unit with controls on the 

sloping panel at the top and a tape 

recorder, or a record player unde: MK. i 
the lid in the top. Price £18, plu: 

30/- carriage 4 


new design of a popular 
style—this is in two tone 
highly polished walnut veneer 
with nicely contrasting speaker 
fabric—the motor board, ap- 
proximate size 30in 15in 
is uncut so is suitable for 
user’s own equipment—clear 

THE SUPERIOR ance to motor board is 6in 
height of the cabinet to top 


15 CONSOLE oI . 2ft ——™ Pdie 


carriage 


Undoubtedly a very fine cabinet designed 
to house a very fine set. Handsome two 


‘enigma "modern ines lend wi'ai | «THE STATESMAN 


furnishings. Cut out for 15in, tube and An impressive costly looking cabinet 
drilled to take the standard Superior 15 —originally designed for projection 
chassis. Price £11/10/-, plus 12/6 carriage r.V. but the projector screen can b« 


removed very easily and the lid car 
be felt-lined to hide the marks 
This simple modification makes the 
cabinet suitable for radiogram 


ANOTHER BUREA\) amplifier, tape recorder, or reflex 
» speaker—size 23in wide, 22in 

4 deep, and 37}in. high We have 
en we ey — gee only a limited quantity of thes 
~ - we Bg My. cabinets left and we are offerin 


; them at £8/15/- each, plus 15 
saaes Deny Geanneve ot fee carr., which is approximately hall 
season. ce 


. of their manufacturing yst Als 
= ey here is - we have a small quantity slight 
full: we oO "> iy damaged but easily repairable 
uy  matcne inety prices from £7/15/- downwards 


polished—motor board and 
radio board uncut. Price 
15 guineas, carriage, ¢tc., 
12/6 


plus 15/- carr 


THE ATTACHE 


CASE PORTABLE 
TABLE RADIOS This cabinet can be supplied 


with radio board or with 
We have two styles of cabinet board suitable for motor 
which will wke owe 15x52 pickup and loudspeaker 
chassis and dial assembly or our Ihe board in either case is 
Windsor Superhet. finished in the same style of 
illustrated is the Windsor o. material as the Cabinet 
uxe—pr proper, ¢.g., imitation croco- 
rs ‘te on, =  # dile and/or lizard skin in 
| mee = also a very fine cabinet, contrasting shades Price 
is priced at 39/6, plus 3/6 carriage. 37/6, postage, etc., 3/6 


—_t dp se TERMSE.—Any cabinet costing £5 or more 
be purchased by oe yments —aapete 15% or more 


over 12 mont 


na 28 ec Bis 8 eos 
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THE INFRAY LAMP 


The Infray Lamp is essentially « directional 
infra-red radiator, It emits rays in @ conics! 
formation, the heat intensity being greatest 
near the lamp. The rays warm the object at 
which they are directed, but not the alr through 
which they pase 
In addition to the medicinal and other functions 
of infra red, the Infray Lamp \« expecially usef 
in cases where it is impossible, of uneconomics 
to warm the atenosphere. Thus & person working 
m the open could be kept comicortabiy warm 
with three or four lamps placed at convenient 
positions. In other cases the infra-red lamp per 
mite considerable economy of electricity Por 
instance, a patient sitting in bed can be kept 
onvenientiy warm with one lamp costing 
id. per hour to run, whereas to keep the tempera 
ture up to the same comfortable level in the averag: 
hedroom would need two 2-kilowatt fires costing 
4d. per hour to run, thus the saving of electricity 
ie really considerable, These figures are base! 
upon electricity at one penny per unit Ia 
districts where higher ratec apply, then the saving 
would be even greater 
The Infray Lamp is invaluable to the farmer, 
poultry keeper and in fact to any breeder of 
animale. The young creatures will collect 
under the lamp for warmth and therefore are 
. not likely to be suffocated by the mother. 

v¢ Infray Lamp has innamerable other uses: to name a few:— 

epee! the drying of paint, cellulose, ete., for instance, in car body re 

iry balr and thus replace the conventional blower type drier. (3) bring and 


thes. (4) Io the loft to stop (5) Desai foo 
eet ew! wopeL aiPRay MAJOR) 


18 ON REQUEST 


only 


AMPLIFIER FOR 
TAPE RECORDERS 


THE CLEVELAND “ WIDE-BAND ” 

Designed in conjunction with Truvox engineers this high-fidelity 
amplifier ensures that best possible results are obtained from the 
Truvox Mk. III as well as from other good tape decks. Two input 
circuits are used—these have separate volume controls and so 
facilitate the mixing of programme matter. The power pack is on a 
separate chassis so that a position of minimum hum can be found 
Hum level is very low at 50 db down for full output 

The power output is 4 watts internally matched for 3 ohm loudspeaker 
A magic eye is used to indicate depth of recording—the circuit of 
this, however, is disconnected during replay. The - uency response 
of the amplifier is extremely wide, so that best possible 
reproduction is obtained with modern tapes and heads. Using the 
Truvox heads the response is virtually pm from 50 to 10,000 c.p.s 
Price £15. Carriage and insurance 7/6. _ 


THE SELECTIVE FEED-BACK AMPLIFIER 

Although priced at only £5 complete and ready to work this amplifier 
is truly a high fidelity reproducer. Equal to amplifiers costing three 
or four times as ow A reason the ~y is so low is because we 
were able to buy the valves and materials at very keen prices. 

The amplifier is fitted with independent bass and treble controls, 
connected through separate feed-back loops, so that no “‘ cut” in 
the ordinary sense is applied 

The price is £5 plus 7/6 carriage and packing. Alternatively the 
separate components can be ee together with a booklet of 
instrucuons—price for every part is £4—carriage and packing 5/-— 
booklet separately price 1/6, 

Ask to hear this amplifier when at our depot-—you will be really 


MINIATURE 
PORTABLE T.V. 


THE ELPREQ seeaTuRS 
TELEVISOR Uses standard 
conventional circuitry employing 
a total of 13 valves and 2 crysta! 
di The Cathode-ray tube 
used is a 24in. Service type VCR- 
199A, which has a standard 
equivalent and will therefore always be obtainable. The layout is 
extremely clean, straightforward and professional. The wiring, 
whilst naturally being a little more intricate due to miniaturisation, 
is nevertheless completely accessible, The total cost comes to 
£16-£17. Its size will be approximately 9}in. x 8in. x 6in. Pull con- 
struction " data, layouts, diagrams, templates, etc.. running into some 
50 sheets, is available, price $/-, post free. 


Wiktisss WUKLD 


THE 
CLEVELAND/ 
“ ORGANTONE” > 


The Cleveland " ORGANTONE 


) metres) 
specification 
of performance 
regard to sensitivity and fidellt 
Orram el)-glase miniatare valves are 
emploved throughout and jow loss iron 
‘le in both aerial aod oscillator sections together with permeability tuned 1.P.s 
an excellent signal to notee ra Pull A.V, te applied to both frequency 
hanger and LF and particular ss been taken to ensure freedom from 


stringent 
high level 


stages care h 


outpul stage ut 


\\sen Variable negative feedback for tone control, and, but for stand 
ard pentate ox 


wrection, no cut in the ordinary sense is applied. A gram. position is 
Provided on the wave change switch and reproduction of records is particularly good 
An amply proportioned power transfromer with # primary tapped for 110-280 volte 
gives complete isolation from the mains 
* 12in. x Tin. x 7in.—tenle size ie 10pin. x 4hin. 
eiver has been tested in partienlarly diMfeult areas and ite stability aod nolee 
ection have produced exeeptional results, It ts on instrument which could fairly 
be deseribed as a custom-built -bassi« 
e~ 211/10/- or £4/16/8 deposit —carriage, ote., 7/6 


circuit diagram and photograph available price 2- post free. 


MULLARD 
AMPLIFIER 


A High Quality Amplifier 
designed by ullard engin- 
cers. Robust high fidelity, with 
4 power output exceeding 10 
watts and a harmonic distortion 
less than 4% at 10 watts 
Its frequency response is extremely wide and level being almost flat 
from 10 to 20,000 C.P.S.-—three controls are provided and the whole 
unit is very suitable for use with the Collaro Studio and most other 
good pickups. The price of the unit completely made up and ready 
to work is £12/10/- plus 10/- carriage end inoucones Alternative! 
if you wish to make up the unit yourself we shall be glad to cupply 
the components separately. Send for the Mullard amelifer shopping 


ELPREQ TAPE RECORDER 


This instrument combines the 
Mk. LIU Truvex Tape Deck 
and the Cleveland Wide Band 
Amplifier with a special hi “ 
flux speaker and forms one of t 
finest tape recorder coutblantions 
available to-day. It will, of 
course, play e-recorded tapes 
as well as ae its own record- 

s of radio, music, meetings, 

elephone conversations, letters, 
bv etc The price, complete 
with reel of tape an candy’ te to 
operate, is 


35 Gns. 


Carriage and insurance 12/6 
Hire Purchase terms if required 


DULCI RADIO 
CHASSIS 


Complete range of these famous 
receivers now availabe at all our 
branches—cash or Hire Purchase 
—demonstrations gladly given 


M. & §&.) 5S-valve 
£12/12/- Ref. B3 
Pushpull 6-valve 3-wave 
£15/15/- Ref. BOPP 
Pushpull with R.F. stage 3-wave 7-valve 
6-wave LM. and 4 short waves (band spread 
6-wave with pushpull 
6-wave with pushpull and R.P. ‘stage 


3-wave (I 


Kef 
BPP / RP 
Bo 


® herr 
23 2 © HOPPRE 
All available on H.P.—-deposit 15 per cent, balance over 12 months. 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249, Kilburn High Road, 
Kilburn. 
(Now Open.) 
Post 


42-46, Windmill Hill, Ruislip, | 


Phone: RUISLIP 5780 | 
Half-day Wednesday. 


orders should be marked “Dept. 2” 


152-153, Pleet Street, B.C.4 
Phone: CENTRAL, 2833 

Half-day Saturday 

addressed w our 


2¥, Stroud Green Road, Vinsbury 
P 4 


ar 
Phone: ARCHWAY 1049 
Half-day Thursday 


and Ruislip dept. 


yy 
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wireless Operators to spend 
WANTED FIFTEEN DAYS IN CAMP 


earning full pay and allowances plus 
a total of £9 TAX FREE BOUNTY 
& EFFICIENCY GRANT, 


You can spend fifteen days with your friends, earning full 
Regular Army pay and allowances. As a member of the 
Army Emergency Reserve (Cat. ILA) you have no other duties 
during the year. Ifa grave national emergency should arise, 
you may be called up for service in the United Kingdom. You 
can be called out for overseas service only by Proclamation. 

Volunteers are accepted from 18 years of age and engage- 
ment is for two, three, or four years. If you have served 
before in a non-commissioned rank there is every possibility 
of your filling an existing vacancy or of being promoted as 
s00N 48 a Vacancy occurs. 


Lend your skill to Britain, doing 


‘ Send this coupon now for details of how to join to O.C. 
the job you know best H.Q., A.E.R., R. Signs., Blacon Camp, Chester. 


Army Emergency one: 
Reserve 


Announcing | = METERS 


the new ‘ LARGE AND VARIED 
Manning-Carr P.53C em STOCKS AVAILABLE 


Miniature Polarised Relay. FOR IMMEDIATE 
seewr. tn, Gane en DELIVERY 


lumini d 
—ilpoore S-pin base for pivasing EXAMPLES FROM OUR RANGE OF 24 
in, thus protecting the relay an FLUSH PATTERN MOVING COIL INSTRU- 
obviating wiring, MENTS (as illustrated) 
(original version still available). AMPERES D.C. 0-/. 2. 3. 5. 10, !5. 20 
DATA—A Sensitivity of 25 milli-warts 25, 30, 50. 
and capable of nanens mains voltage on the MILLIAMPS. 0-1, 1-0-1, 0-5, 10, 15, 
contac with ‘ rrent u 
0 “yp Seine pose i hen 000 - an 20, 25, 30, 50, 100, 250, 500. 
tage that the Armature contact can be biased MICROAMPS., 0-50, 100, 200, 250, 400, 
to lock in either direction by suitable adjust- 500, 750, 50-0-50, 100-0-100, 250-0-250, 


ment of the contact screws which provides 
a useful facility where pulse operation is 500-0-500. 

required. Speed of epqeation is also high and MILLIVOLTS. 0-10, 25, 50, 75, 100, 500. 
the Relay will foliow A.C. frequency of 50 c.ps esistance up to 7,000 2 

ohms which is acceptable for Anode circuits. Alternatives to specification VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100, 


if required. Sole Concessionaires. 250, 500, 750, 1,000. 
VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 


POST OFFICE TYPES 3,000 AND We aah os gy tl with NON-STANDARD 


Actual Size 


can 


600 RELAYS CURRENT and VOLTAGE RANGES to any specifica- 


: jon. DELIVERY 7-14 days. 
to specification. Tropicalising, impregnating and : y 
Services jungie finish if required. Delivery 3-4 weeks. MOVING IRON, THERMO & ELECTROSTATIC 


INSTRUMENTS ALSO AVAILABLE. 
Manufacturers to H.M. Govt, Depts. and leading contractors 


L E. SIMMONDS LTD. ANDERS ELECTRONICS LTD. 


91, HAMPSTEAD ROAD, LONDON, N.W.I. 
5, BYRON ROAD, HARROW, MIDDX. Voleghows Buboos lem? 


Supplied to Government Departments, B.B.C., 
Telephone : Harrow 2524-0315 


Leading Monufacturers & Research Laboratories 
SS SS 


WikeELess Wor.) 


TREO: __“]LRS 
K [ | 0X Estd. 


EASY 


t Me LEAK S32, 


for the Connoisseur 


HIGH FIDELITY 
CORNER 


DIFFUSION SPEAKER The amazing New 
“TL/10” AMPLIFIER and 
“POINT ONE” PRE-AMPLIFIER 


ENT FOR 
This 10-watt amplifier maintains, in . 


every respect, the world-renowned J 
LEAK reputation for precision engin- = 
eering, fine y aaa and fastidious 
wiring. The Pre-amplifier will operate 


from any well-known pick-up, whether DEPOSIT 
crystal, moving iron or moving coil, 
Provision is made for Tape Recorder 

Designed for small and medium sized halls and for use in homes and Play back and, as an exclusive feature, readily accessible 


where quality is @ vital factor. jacks are provided on the front panel for instantaneous use 
The lower registers are reproduced with exceptional smooth 3 
ness assisted by the bass reflex action of the corner cabinet See maker's advt. p. 95 for full technical specification, 
The high notes are brought out with brilliant clarity from the 

ecially designed acoustic system The total Cash Price for these Two Units is £28.7.0. Our 
The overall effect of this construction is to give life and extra Ww YT MSs t 
ordinary depth to the sound which thereby approaches a NE EAS ER are £3 Depos with order and 14 monthly 


ree dimensional quality and truly justifies the term ** high instalments of 40 - (carriage and crate free). 


fidelity The technical excellence of this instrument is 


atched by its artistic conception as a piece of stylish furniture Ae require FINEST > oe REPRODUCTION together 
finished in walnut veneers wi h WORK MANSHIP the HIGHEST ORDER your choice 


Maximum handling capacity must be 
Speaker flux density 
impedance 


Height ; 
Maximum width 27 inches * 
mum ’ 18 inches 
. ‘ 54 Ibs 
PRICE 


INET Only (Pats. applied for HE EST 
moma. evannun To maven ° : > ree L bE A K DY Ary le Pp i Cc K ai U Pp 


Plus Purchase Tax on Speaker ‘ a1oeé 
complete with two detachable diamond heads and trans- 


T R U Vv re) xX Li MM | T is D ; former is now available from stock. Cash price £20.19.9, 
HARROW . MIDDLESEX or sent for £3 deposit Febeue cot Payments of 40/-, 


ales Office: 15 Lyon Road, Harrow, Middlesex 


Technical & sorten ‘thaman tan tee Broadway The be R. SUPPLY COMPANY LTD. 


Seation Road, Harrow, Middlesex. 


T 
Telephone: Harrow 4455, B A L Cc ©] M B E Gsicombe 254 s U s Ss E x 
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Great Britain’s Valve Mail-Order House 


One venr's — SALE “ist VALVES 7. oy 1BU 


ous Gi | 064 ~ _.'| We wish pou 


A 


rr a/- | o07 vice and Cross Reference off all a Dappy 


ee Te ventana Emir] 1955 
= Sie sane Valves etat very) TUBES 


Mapa re actually wae VCR 97 20/- 


SESE 


Tote oI ieee tee ee 
ANS Asean os 
Ze eZureec 

 rerrare 


HOSS FSABASSRIN SSS. 


ROD otaking ent cz 
BARGAIN. Sen 26 


PRI CHRORO DP — DENN N DIAM 


Deposut 29/6 we ” 
mnt Monty 10/ - Pat i6 12” Type 511 
BL ECT RIC TYANA TRIPLE THREE Electrostatic, same 
al lering Iron I base as VCR 97 B.T.. GERMANIUM CRYSTAL 
£4 10 0 DIODE. Complete with Blueprint 


and operating instructions 2/- 


DO DOD PH DP DOA-—DD 
~~ 


nw 


= 
- 
- *s “re2 to te 
> ERSSSaced —Satoa-o 


t t bench 
stand, 19/6. | i Carr. 4/6 


TAYLOR METERS ON EASY TERMS 76 FHOM 21 - 76 
10 Monthly Total H.P cated Electri Koldering 
p ments of Price Mv. 6 Watts 

r - tt ewiteh fitted 


laay7uTt 


Mode) Cash Price Deposit 


Electric PAINT STRIPPER 


* 
a 
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Gomer tom 


SERVICE SHERTS 
one u require enc 
if available in & dozen ase 


of cur best choice, 10/6. 


DRAYTON Transformers 


FRACTIONAL H.P. MOTOR UNITS Transformers 


The DRAYTON R.Q. is a miniature capacitor induction Transformers 
type motor with a current consumption at 250 
volts, 50 cycles of 0.08 amps pf. 0.9. It is available: 


Ramisg ot 2,100 for QUALITY-RELIABILITY 


f.p.m, continuously or 

intermittently in either actuating valves ‘ 

om mn or continu- dampers, rheostat For the Mullard Amplifier. 

mushy reversed . 
geneva movemen' For the Osram 912 Amplifier. 


rocking bath TT 7 

flashing ome For the Williamson Amplifier. 
RGR GEARED a e. R. Tube Isolation Transformers. 
For continuous of soldering and 
intermittent running welding fixtures, Instrument Transformers, 
or reversing at speeds rotating tables, and all popular types. 
from 27 mins. per rev, automatic light 

to 600 revs, per min., d 

with tr without self- strip feed, 
switching up to 21/3 lubricating and 
rpm other small pum; 
small machines, 
animated displays, 


non eaneD rama Ellison Transformers 


For high final shaft agttators, fans, 
speeds for continu- 


ous or intermittent anpraters, OFC. L I AA I T E D 


running, ward or 


reverse. 62, BRIDGE ST. NORTHAMPTON 


Send for List No, N. 302-1 Rats AND 
D 
The Drayton Regulator & Instrument Co. Led., West Drayton, Middlesex AlL LEADING COMPONENT DEALERS 
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A NEW E.M.I. CENTIMETRIG VALVE 


10 cms. 

THREE BAND 
KLYSTRON 
2600-3700 Me/s. 


TYPE RK6112 


This is a low voltage, reflex velocity FY PE RK6II2 SPECIFICATION 
modulated valve for use as a local oscil- enimeeet uanee — 

lator in the 10 centimetre ‘we Band. — a 100 mW minimum | Reflector Current 4 micro-ampe max 
requency Range 


it is of the plug-in type, with disc seals (with suleable cavity ) ~ 3700 Me/s Cathode Shield Volts =O 


i esonator Voltage 250 Vo e Vol 63 vole 
for resonator connection, and is indirectly Sane verge voles rane (kere oom 
Resonator Current is J4mA 

heated 


Heater Current 07 max 


ange 


Reflector Voltage * 55 co - 350 voles 
* Measured with respecte to Cathode 
' 


(WH em.i. FACTORIES LTD., HAYES, MIDDLESEX, ENGLAND 


THIS 
CASE IS ONE OF OUR 1072 SERIES 

It is robustly constructed and has 
excellent ventilation, 
Front panels of 10 S.W.G. steel bolt to 
standard G.P.O. drillings and it is supplivd 
with chassis runners and cast inset 
handles. 
It is one of our new range of standard 


metal cabinets, cases, racks and desks. 
des. app. no, 870811 


SEND TO DEPT. A 
for illustrated catalogue 
of our standard range 


112-116 NEW OXFORD STREET LONDON. W.!1 


MUSeum 787% 
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Famous Microphones 


These are the “Big Three” among Ronette 
microphones. Professional models of the cell- 
unit type, having a very wide and smooth fre- 
quency response. Especially suited for use in 
recording- and broadcasting studios. Beauti- 
fully finished. Examples of experienced work- 
manship and audiocraft. 


$ 742 (left) double cefl type. R 572 (centre) double 
cell type, also available with built-in line trans- 
former. R 474 (right) is our four cell type, the 
finest crystal microphone ever made 


Detailed information gladly 
supplied upon request 


TRIANON ELECTRIC Ltd. LONDON xW10 Jone 


95, Cobbold Rd., Willesden Telephone Willesden 2116 


actin 
-RELAY —— 


SPECIFICATION 


Rage er) 
I?” he 
—— 7 Poet 

e244 > 

3000 TYPES as yy 


et : -- 10 & 80,0000 COILS 
t TACT tach ue I” PROMPT 
SIGNAL GENERATOR TYPE 10. 100 Ke/s-100 Mc/s PEED TYPES aie DELIVERY 


Price £7 . 10 . # (Postage and packing 3/6 extra) 


@ 100 Ke/s to 100 Mc/s @ Modulated or unmodulated carrier @ Direct _ oe LARGE 
calibration @ Adjustable 400 c.p.s. AF signal @ Stable RF oscillator , 


Large, easily read scale @ AC mains operation = : : STOCKS 
PATTERN GENERATOR TYPE 4 Za ge oF 


i e £8 . ° (Postage and packing 3/6 ex * 
Pric ©. © renee sot patios 16 crore KEYSWITCHES 


@ Coverage 40-70 Mc/s @ AC mains operation @ Provides vertical and 


horizontal bers for time base testing and setting up. 


Ceesinadto onty Girost trem the manufacturers. Send for full technical THE KEYS WITCH co. 


Basy Payment Terms available on ali our instruments. ALL POST OFFICE EQUIPMENT 


HOMELAB INSTRUMENTS LTD., * Please note change of address * 
615-617, HIGH ROAD, LEYTON, LONDON, E./0 126 KENSAL ROAD, LONDON, w.1i0 
Telephone: LEY 565! Telephone : LAD. 0666 


WIrELEss WORLD 


SELENIUM 
RECTIFIERS 


consult 


HETHER the need is for a single 

unit or a supply running into 
thousands .. . if it’s a Selenium Rectifier 
that must fulfil critical requirements and 
maintain its characteristics over long 
periods ... the answer is to be found 
with Electrix. 

@ Electrix Rectifiers are characterized 


by their cool running and consistent long- 
life conformity to stated specification. 


@ Manufacturers, Traders and Elec- 
tronic Engineers, send us your specific 
requirements. 


@ Your needs may possibly be met from 
** standard ”’ types, or 


@ ‘To specification” models can be 
quickly prepared. 


@ Quotations by return... and deliveries 
a matter of days only. 


@ We welcome export enquiries. 


Here are some typical “standard "’ full-wave types 
each 

Output 12/15 Volts D.C. | Ampere. List Price 9- 
Output 12/15 Volts D.C. 2.5 Ampere. __,, 13/6 
Output 12/15 Volts D.C. 4 Ampere. ia 22/6 
Output 12/15 Volts D.C. 6 Ampere. ad 35/- 


Trade Supplied 
@ Heavy duty rectifiers with say 
230/250 volts A.C. input and 220 
volts D.C. output a speciality. 
@ We use only freshly manufactured 


selenium plates and components, 
no ex-W.D. materials whatsoever 


HOUSEHOLD ELECTRIX LTD 


47-49 HIGH ST., KINGSTON-ON-THAMES 
Telephone : KiNgston 4585 


a 


HARTLEY-TURNER 
SOUND EQUIPMENT 


All that is best 
in Migh Fidelity 


THE HARTLEY-TURNER 
TRUE BASS BOFFLE 


We should like, once again, to draw 
attention to the Hartley-Turner Boffle. 


It is a well known fact that to reproduce 
the lower frequencies a large baffle or its 
equivalent is required. The special design 
of the “ BOFFLE” enables the effect of a 
large baffle to be obtained with the mini- 
mum of space. The Hartley-Turner Boffle, 
designed for the 215 speaker, but equally 
suitable for any other high quality 10in. 
unit, is only 18in. cube. 


The price complete is only £8 Os. 0d. 


Details of our products sent free and post- 
free on request to:— 


H. A. HARTLEY CO. LTD., 


152, HAMMERSMITH ROAD, 


HAMMERSMITH, LONDON, W.6. 
Telephone ; RiVerside 7387 
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THE NEW ARMSTRONG F.C. 48 THREE SPEED GRAM UNITS 
: GARRARD TA/AC }-speed. 

With T/O Crystal Pick-up £10 16 0 

With T/O Magnetic Pick-up £10 18 II 

GARRARD ARCOM Isp. AUTO. LEAK DYNAMIC PICK-UP with diamond 
CHANGER stylus. 

With T/O Crystal Pick-up “aie 3 4 Arm with L.P. or 78 head “it 9 6 
With T/O. Magnetic Pick-up 418 6 3 Extra hesd ar is 3 


Mumetal cased trans cris 0 
COLLARO 3/554 3-speed. 


With T/O Crystal “O" or PP” amis 4 ALL SPECIFIED COMPONENTS FOR 
CONNOISSEUR 3-sp. TRANSCRIPTION | O8ram 912, Mullard 10 watt, and Williamsor 


Amplifier d & 3) FM. Unie 
DESK. 12in. cast Non-lerrous Table €23 8 1! 5» and Ames Dense 
— “Q-MAX ” CHASSIS CUTTERS 
STILL the easiest and quickest way of cutting 
holes in SHEET METAL 
8 Valves, incl, 2 double triodes. 8 watts output > each: 
Provision for using FM. adaptor. Separate Bass i or #” 116 
and Treble controls. 2 Shorts, medium and ; 126 
long wavebands 423 16 6 ip or lh" 149 
hi or it” 16 
Or GB dep. and 29/3 monthly “ACOS” HIG PICK-UP. ; v- ta 
mika 3 emax Interchangeable clip-on heads for Std. or L.P Z 30 - 
“ @- = 40+ 24 35 - 
MODELG.D.O.1.A Response flat from 40 to 13,000 cps. i... 23. iS 
GRID DIP GP2O/HiG. Arm only, 26/5. Keys, email, <x * 
OSCILLATOR HGP39/1. Std. or L.P. Head, 42/3. 10d.; medium ad 
is an ideal instru. HGP35/1. 3-pin plug-in head, 42/11. 13; large, 1/9." Patent No. 619173 
ment for 
the deter- 
| mination NEW 
| ot @umnd SPEAKERS 
| circuit re- G.E.C. Metal cone, 6 watts out- 
; conan re put, 30 's.-20 ke/s amis 0o 
ency, 
heart W.B. HFBI2. Bin, 5 watts, 
' transmit 50-12,000 cps., 3, 74 and 15 ohms 
— ters with 


as é6 
out application of power, for the 
determination of coil mutual and wes. HFIOI2 10in., 10 watts 
stray inductances and both fixed 30- 14,000 cps., 3, 74 and 15 ohms 


os tale I olka mannan phic 4 25 HIGH HOLBORN, LONDON, W.C.1 aw 6 
12Gns. Complete, Or 4Gns. Dep TEL: HOLBORN 623) WS. HF 1214. 12in., 15 watts, 
and 12 monthly payments of 15/5. 25-14,000 cps., IS ohms €9 15 6 


REDUCE YOUR PRESS TOOL COSTS 


THE HUNTON UNIVERSAL BOLSTER OUTFIT 
FOR SHEET METAL PIERCING AND 
BLANKING ON FLY PRESSES 


% 
Hyp Hh, iif 
y) ; 
Bolster Frame with Wy “i Hy, Two Punch Holders 
Hy t h 
table gauges Wy i) with detachable 
adjus £ i 
and insertable stee! I positive-action 
Holders for es Strippers take the 
jin. to Jin complete range of 
i 
diameter Punches jin. to 32in 
diameter 


Equip your Press with 
the Hunton Outfit and use 
inexpensive standardised Punches and 


Dies jin. to 3}in. diameter, obtainable from stock—in Ain. sizes 
when required 
Quartz Crystals of any shape and size cut and + < ne et = “se et ee at onore, euties for Squere Oblong and 
; other shapes ouvre Forming (up to Bin, long), Corner otching, Corner 
ground precisely to specification and coated, if Sediethan, Anaie Wan Peeing 086 Plerdan ote 
required, with Gold, Silver Aluminium or 
Rhodium, ete. Get the Outfit now—Buy Punches, Dies and Tools as you need them 


Descriptive brochure and prices on request 


Brookes Crystats Lp HUNTON LIMITED 


1681/3 TRAFALGAR ROAS, Snare LONDON, 5.6.10 Phoenix Works, 114-116, Euston Road, London, N.W.1 
hone Greenwic 


Groans Xtals Green, London Cables Xtals, London Telephone: EUSton 1477-8-9 Telegrams: Untonexh, London 


[ANT 
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Now! it’s easy to edit tapes 


ed 
e| 


es: 


. -economically 


USE A PROFESSIONAL TYPE RECORDING TAPE SPLICER 
FOR EDITING AND MENDING RECORDING TAPE. 


» Recording Tape Splicer enables you to edit your minus one thousandth of an inch, the Bib Splicer will give 
ly in just the same way that cine film enthusiasts you years of joy and practical use. It is equally as efficient 
for jointing broken recorded tapes without a portion of the 


films 
signals recorded on them being missed. 


apes can be joined precisely and quickly and as you can 
up all odd lengths of tape you will soon save the cost of 
plicer in making use of every piece of tape | @Bib Recording Tape Splicer, Prov. Pat. 25520, enables tapes 

irdily made of nickel-plated brass the Bib Splicer is mounted to be accurately positioned, cut and, after the application of 
i flock-covered panel and the razor cutter fits neatly cellulose tape, the surplus tape to be trimmed. Tapes so jointed 
ath the splicer. If desired the splicer can be attached may have signals subsequently recorded on them without th« 
tly to the tape deck. Made to an accuracy of plus or joints being discernible 


RECORDING TAPE SPLICER 18/6 
Get a Bib Recording Tape Splicer from your local stockist today. In case of difficulty wriic direct to us 


If you want to learn all about the splicer and read an interesting article on EACH 


giving his name and address 
how to edit and join tapes, send a stamped addressed envelope and we will forward you a copy of the (SUBJECT) | 


leaflet which is enclosed with every splicer 


DEPT. W.W.1. MULTICORE SOLDERS LTO. MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. 


A Grand Combination 
INTERNAL QUALITY — EXTERNAL BEAUTY 


OCTAGONAL 
G.E.C. SPEAKER CABINET 


Height 2 6". Width 1’ 8” Depth 1’ 2 
METAL CONE £12.10.0 


SPEAKER Carriage 1|5/- 

48. 15.0 MATCHING CABINET 
FOR AMPLIFIER 

£12.10.0 Carriage I5 


n Walnut Mahogany or Weathered a 


Carriage 2/6 


OSRAM 912 


AMPLIFIER Cabinet which you brought over to us recently 
Kit Price £22.6.3 and find that it fully meets the G.E.C. specifica- 
Carriage 5- tion, It is extremely satisfactory in all respects."’ 
/ | — F. H. BRITTAIN, RESEARCH LABORATORIES, 

G.E.C, LTD., WEMBLEY 


“| have completed tests on the sample octagona! 


TELE-RADIO (1943) LTD 


189 EDGWARE ROAD LONDON, W.2 
Phone: PAD 4455/6 


Shop hours: MONDAY-SATURDAY 9% am. co 6 om THURSDAY 9 am. to | om 
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“Are you 
GRUNDIGISED?” 


asks B. S. Sutherland G3I1ES 


“"T’HIS is my slogan on the air since I acquired 
my TK9. No ham, I believe, is com- 
pletely equipped without it. And it’s such a 
pleasure to handle a really brilliant engineering 
job.” 
MORE GRUNDIG FACTS 


Fool-proof controls; unique magic eye tuning device for 
recording ; 90 minutes’ recording and play-back on on- 


spool of tape; automatic stops at end of spools; speedy 
GRUNDIG press-button change from one sound track to the other. 


Most Radio, Music and Photographic Dealers stock Grundig. 


TAPE RE C @) RDER T K 9 Ask for a demonstration or write for folder. 

65> ons. (ies microphone) GRUNDIG (Gt. Britain) LTD., 
Choice of two microphones 44 gna. and 6 gns. Kidbrooke Park Road, London, S8.E.3 
Attractive Hire Purchase Terms Available. (Electronics Division, Gas Purification & Chemical Co. Ltd.) 


OEStTSGNEe FOR THE CORN OTe eeUR OF SOUND 


SPECIALIZED cm 
LOUDSPEAKER > 


3 
ENCLOSURES s* $6 Brown 
ar AUDIO AIDS 


TYPES CLR & FCR |, . . > 


a 


A new range of Reflex En- 


closures for 8°, 10° and 12’ 
Loudspeaker Units. 
Available in a wide range of 
contemporary and tradi- 
tional finishes. 


CLR8& andFCR8 €£10,10.0 
CLR 10 and FCR 10£13.10.0 
CLR 12 and FCR 12€18,18.0 


FCAR 
These and other fine loud- 
speaker systems are demon- 
strated daily at our Re gent 
Street Showrooms on audio 
amplifiers by LEAK, GOOD. 
SELL, ACOUSTICAL, 
ROGERS and ARMSTRONG 


H.P. TERMS AVAILABLE 
Send for illustrated brochure CLA 


B. K. PARTNERS LTD. 


229 Regent St., London, W.!. (Entrance Honover St.) "Phone: (EC 7363 


= 


Handphones with indi- 
vidual volume control. 
ideal for use with church 

and cinema deaf aid instal- 
lations or for individuals 
with impaired hearing. 
They provide the essential 
clarity of reception when 
listening to Radio and T.V. 


Send for Brochure “‘W "’ of 
all types available. If desired, 
advice is given on selection 
of type most suited to in- 
dividual needs. 


S. G. Brown provide Headphones and asso- 
ciated equipment for all known purposes. 


SEBrown, Ltd. 


SHAKESPEARE STREET, WATFORD, HERTS. 
Telephone: Watford 724/ 


eT 
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INTRODUCING THE NEW 


RD SUNLOR 
AMPLIFIER AND CONTROL UNIT 


Designed solely as the nucleus 
for domestic high fidelity install- 
ations, the new RD JUNIOR will, 
we believe, become recognised 
as the finest amplifier of its type 
so far produced in this country. 


MAIN FEATURES 


x Power Output 8-10 watts (“*UL”’ Class ‘‘A’’ p.p. EL84s) ye Distortion 

12% at 8 watts xe Frequency Response -+ .25 DB 20-30,000 cps ye 20 DB NFB Hum and 
Noise—80DB below 8 watts ye O.P.T. employs C-core lamination material ye Simplified speaker 
matching ye Ample Spare Power (40m/A H.T.) 4 Four accurate playback characteristics ye Two 
Radio Inputs ye Simplified pick-up matching ye High Input Sensitivity ye INDEPENDENT 
VARIABLE LOW PASS FILTER ye Switched Bass and Variable Treble Controls 

yx Tape Record and Replay Jacks ye Choice of Panel Colours—BLACK, IVORY, ($25 
BRONZE, or RED ye TWO-YEAR GUARANTEE: PRICE COMPLETE ‘ ) 


12-page Illustrated Booklet post free on request. | Trade and Export enquiries invited, 


RODEVCO HOUSE,” 116, Blackheath Road, 


Rocens Devevopments €o. conn case, stu. occ, ws 


i l uy is Solving Valve Testing Problems 
WITH “Mullard —_— Bt ae TESTER 


pene which deal extensively with radio and other 
electronic equipment are finding the Mullard High Speed 
Electronic Valve Tester ideal for routine checks. This 
instrument provides the quickest method of checking large 
quantities of valves, and can be operated if necessary by non- 
technical personne! after only a few minutes’ instruction. 
Write for full details and a copy of the folder “High Speed 
Testing in Industry” to Department E.V.D. at the address below. 


Mullard 


MULLARD LTO., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 


MVM2664 


10 
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MODERN ELECTRICS LTD. 
164 Charing Cross Road, London, W.C.2. Tel: TEMple Bar 7587. 
Cables Modcharex, London 
Export enquiries welcomed immediate delivery from stock Prompt attention to post orders 
TAPE RECORDERS RECORD REPRODUCING TEST EQUIPMENT } MICROPHONES 
GRUNDIG 619 699150 SQUwHterey AvO a | mae 
GRUNDIG Tk9 (68 5 © COLLARO TRANSCRIPTION Mode! 8 ae?) ST! 688 
BAIRD Mk. fi £61 19 © Model 2000 413 9 6| Model7 (iacesc) £19 10 © rg Sndace genie 
BAIRD Soundmascer... 466 5 ©! Model 2010 418 6 6| Uniminor Mk. | 410 10 | «Mic 16 (Crysral) 212 0 
FERROGRAPH 2AN £79 16 0 Electronic Meter 440 0 0, Mic 35-1 (Crystal) a1 5 0 
VORTEXION 2A 84 60 0 GARRARD UNITS Wide Band Sig'Gen. €30 0 0 
EDITOR i417 &§ @ RCBOM. AC 199 6 7) Valve Characteristic ye wan tr ce 4515 6 
PLAYTIME 43) 4 6 RCBOM. AC/DC 428 0 6) = Meter a 4 Ret “it 0 
WEARITE TAPE Type TA/AC aie 16 0 oor Minor as 5s 0 sole base tor above 
DECK 435 © 0 Type TA/B with Decca 1OkV Multiplier tor on a 
Heads wir " Model 8 aso RESLO™M Lowimp.) 4 @ 0 
ae eee URA Ribbon a7 5 0 
RECORDING TAPES CONNOISSEUR Models 7, 8 and 40... 43 @ 0, "VA Ribbon =~ 2° 
GRUNDIG pape. a3 61! ADVANCE TRIX Ribbor cil 0 0 
L.G.S, 1,200f aoe H.! (Sig/Gen) 425 0 0 
B50fc ai i406 E.2 (Sig/Gen) 478 0 0 
MICROPHONE STANDS 
FERROVOICE SPEAKERS  tndtreaas a os : Floor, 3 extensions... £3 12 6 
1 ,200fe 4i 2 6 W648. STENTORIAN ( Table Stand ato 
Spare Spools 46 HF, 610 aw.é COSSOR . 
£.M.1. type 86, 1,200%. 4115 0 WE B10 43 0 6| Oscilloscope 1035 ...4120 0 0) LEAK AMPLIFIERS 
£.M.1. type 88, 600K ait 0) ME oN 7 0| Oscilloscope 1052 4104 0 0 TL.10 complete <u 7 (0 
GSVABAT HF.1012 tapped coil, Volt: Calibrator 1433 418 S$ 0 Point | TL.I2 28 7 (0 
1.200 aw o 3,75 or 15 ohms 317 6| TAYLOR Point 2, TL.25 4467 (0 
’ @OOoMan All new Taylor Test Gear in Vari-slope pre-amp 41212 0 
SCOTCH BOY s stoc Type VS RF Tuner 
1 200% 4115 0| Axiom 150 Mk, it £10 & & Unit ass 1 3 
600fc ‘Ti a Axiom 102 2918 2 PICK-UPS | 
Spare Spools, | 200% 46 Axiom 101 #12 || acos Hi G 20 43 8 4| SOLON. New instru 
Spare Spools 600ft 3h WHARFEDALE DECCA men lron 200-250 v — 
FERROGRAPH wis CS 417 10 ©] = X.M.S. Magneti: a“ 9 S| oe 
1,200 42 5 0 Super 12 CS/AL £17 10 ©) CONNOISSEUR 
17504 ase Wi2cs €9 15 0) Super L/weight os 6 7 
Bin, Spools 9 6 Golden 10 CSB <8 6 7! Spare Heads: 23 he eS 
Super Sand @CS/AL 613 3 ° 7 SEUR, DECCA and COLLARO 
AGFA Bronze 10in 412 9| COLLARO STUDIO HEADS. SAPPHIRE and DIAMONO 
1 ,200fe ai iy 6 Bronze Bin a4éoé Type O or P a3 14 6 
6004 fi 2 6 W.B. Crossover Unc... €1 10 0| LEAK STYLI for the above HEADS NOW 
Lead on tape | 50 8 0 W.B. Tweeter Unit “4 40 Diamond with 2 heads 419 4 9 AVAILABLE 
© RADIO ENGINEERING | ¥ ee 
With Direct TV Re placements you need never be at a loss for a 
& E L E C T . 0 x | C S IV Transformer. Order direct from us. We despatch by return 
When out of stock we rewind faulty components Time Base 
Ss A D E | | *“ Transformer 48 hours—Mains Types 10 days. 
R | 0 $ R q C G To facilitate speedy handling of your order, terms of business are C.W.O., 
C.O.D. or Pro Forma. Please add postage and packing (1/6d. up to 10 
There's a big future in TV and Radio. Act now! In- 2/- up to £1, 2/6d. up to £2) 


Back up experience with « 
1.C.S offer courses of 


crease your knowledge 
sound theoretical background. 
instruction in— 
TV TECHNOLOGY @ ADVANCED SHORT-WAVE 
RADIO RADIO ENGINEERING RADIO SERVICE 
ENGINEERING RADAR @ BASIC ELECTRONICS 
FREQUENCY MODULATION. 
LC.S. will also coach you for the following examinations 
B.1.R.8.: P.M.G. Certificate for Wireless Operators; 
Radio Servicing Certificate (A.T.6.8.); C. & G. Tele- 
cemmunications, 
DON'T DELAY--SEND COUPON TODAY lor tree descrip 
tive booklet, stating which subject or examination interests you 
Fees include ali books needed Examination students coached 
until successful 


etc., etc 


Reduced terms for H.M. Forces. 
Dept. 2230, 1.C.5., 7! Kingsway W.C.2 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
223D, International Buildings, Kingsway, London, 


w.c.2 


Dept 


Please send 8 
Name 
Bloc 7 


otters please 


Address 


IS 


NURAY Mk. Il 
The Heater-Booster/Isolator unit that 


just plugs in. Available for 2 volt C.R.T.« 


27/6 (ius 1/64 


Trade 
M.8.4.—the anti-corona grease 


} very 


post and packing 


terms upon request 


engineer should have a tube 


it may save a transformer. 


Large tube 10 6d. nel 
8.G. Core locking compound 


This compound does not har- 


post anil packin 


den-—it locks the core and pre- 
vents breakages 
Tube 4 9d. incl, post and packing 

The Radar Kilovolter Visit our Stand at 
Measure E.H.T. voltages, in The TELEVISION 
dicating on a single range from s0C TY 
} to 30 Kv. Can be used on iE 
R.F. and line flyback systems EXHIBITION 
including projection sets. Jan. 6th.—8th. 
£3.17.6 plus 2'- post and packing 

Send 1/6d, for NEW “Rewind and Replace 


ment Handbook 


REPLACEMENTS 


134/136 LEWISHAM WAY » NEW CROSS - SE TiDeway 3696-2330 


WIRELESS WORLD 


OMNI-DIRECTIONAL 


3-Speaker System 


WiIS';CS SUPER 8/CS SUPER 5 
Treble Units Facing Upwards Crossover Frequencies 800 and 5,000 < s 


rhe bass speaker is the W15/CS with a fundamental resonance below 
40 C/S; the middle speaker is the Super 8/CS; and the third speaker is the 
Super 5 with response well maintained to 16,000 C/S. The crossover 
t is a } section type, with crossover frequencies of 800 and 5,000 C'S 
me Control is now fitted to the middle and top speakers which also 

pwards to avoid undue directional effects. 
Wharfedale W10/CS unit is also suitable for use as the middk 
r lhe horizontal cabinet can be supplied to suit a 10in. unit 

xtra charge 


This Speaker System was demonstrated at the 
Royal Festival Hall on November Ist. 


A PRICES (TAx Free) 
WIS'CS sand-filled Enclosure £47 0 0O 
Treble Assembly cie 0 0 
al Cc re | Cc HS'/CR3 Crossover with V.C.’s £8 10 0 
0 


73 10 
WIRELESS WORKS LTD. =f 
2 Sand-filled Back Panels (40in. x 24in.) to 
BRADFORD ROAD - IDLE - BRADFORD - YORKS complete the enclosure, where a suitable 


corner is not available, can be supplied at £12 
Phone: Idle 1235/6 (2 lines). Grams: Wharfdel, idie, Bradford per pair 


“WILLESDEN TRANSFORMERS 
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS 


WILLESDEN TRAN 


NOON W 
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Smith’s for § esipvor 4 FIRST 


goods, es pecially those in short supply. 
We have probably the largest variety of valves in 


a he sf * 
Technical j ae oe eS Pl requirements. 
Avo Model 7 £19 10 
Books FS “ Avo Model 8 £23 10 


Signal Generator, Mains and Battery 
Models £30 0 

Electronic Test Meter £40 0 

Valve Characteristics Meter £60 0 


Also full range TAYLOR METERS. List on request 


MANUALS Leak TL/10 Amplifier and 


VALVE 
Mullard 


Point One * Preampli- 
fier complete 
. Chapman Tuning Units €17 
Books on the theory and practice of Osram Leak Tuning Unie 0s 


Brimar No. 5 


5 08 


Pert 2 Grundig Tape Re- 
Mazda, Part corder 
design, and other specialized subjects Mullard Valve Grundig Microphone ... & 


Replacement 

ean be quickly supplied through your Guide . Recording Tapes 

Ta art and Science § All makes in stock 

local Smith’s shop or bookstall. Sound Reprod ~ 
ao: we 2 6 Terms: C.0.D. or Cash with order 

Brittain, D Fr. Goods offered subject to being unsold 

each extra. ond to price alteration. 


electronics, new developments, circuit 


Your copies of WIRELESS WORLD can be 64 
Postage 

bound inte attractive volumes; and all your 
sationery and printed matier supplied through 


our local branch 


W. H. Smith & Son ey. 
for SPECIALIZED BOOKS ¥ LTO. 
HEAD OFFICE; STRAND HOUSE, LONDON W.C.2 peors. ARTHUR GRAY. 


GRAY HOUSE, 150-152 CHARING OROSS ROAD, LONDON, W.C.2 
_ ee TEMple Bar 5833/4 and 4765 Cables : TELEGRAY, LONDON 


SOLDERING with a 
PRIMAX 


EDDYSTONE COMMUNICATION RECEIVERS 

. mail Now Available on attractive Hire Purchase Terms 
with the Cash Price Deposit Monthly 
442 15 © aioe 43 210 


sensational new “45 0 0 7 0 0 43 6 0 
es 6 0 41312 0 s& 0 0 


UNBREAKABLE CASE £106 0 0 ai4o0 a7 1S 6 


instalments are for 12 months 


The model illustrated is the 740. All are for AC only operation 
NEW MODEL can now be except the 840 which is AC/DC 110/250 v. making it especially 
B A LA N C E D G k | p suitable for universal use. Descriptive literature on request 


used ALMOST CONTIN The relaxation of H.P. restrictions enables us to offer the above 


UOUSLY without over- SOLDERING GUN attractive terms 


heating. Weighs only j Latest Eddystone component catalogue |/- 
24 oz. Loop for hanging Specially designed for solder- 
now provided, ing on hard-to-reach jobs. The 


INSTANT HEATING 
The ideal tool for any * —Ready for soldering in Eddystone 


RADIO - TV - TELEPHONE pre A 
mechanic or amateur. * EXCLUSIVE ALLOY Specialists 
Available in 110, 200/220, TIP—lasts indefinitely un- 


| . 
B25 Tor AC ony. Su sorma we and cre SERVICES LTD. 


Sole Distributors : s. KEMPNER 55 COUNTY ROAD, LIVERPOOL, 4 


Telephone: AINTREE 1445 ESTAB. 1935 
19 Ebury St., London, S.W.1. Phone : Sioane 2447, 3586 Branch Address: MARKET CROSS, ORMSKIRK 


JANUARY, 


require 
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FERGUSON 


RADIO CORPORATION LTD 


nt 


sa 


PMMA 


JUNIOR 


SENIOR 
DEVELOPMENT 
ENGINEERS 


for their well equipped 
and conditioned Laboratories 


SPENNYMOOR 


MM PMA lt 


at 


The qualifications are 
initiative, sound technical 
experience in the field of 
electronics, including 
television, radio and test 
Permanent 
progressive posts offering 
exceptional promotion and 


equipment. 


prospects. Entrance to 
Pension and Life Assurance 


Fund. 


Write stating age, experience etc., to :— 
PERSONNEL MANACER, 


FERGUSON RADIO CORPORATION LTD 
GT. CAMBRIDGE ROAD, ENFIELD, MIDDX 


WE PAY TOP PRICES 


AMERICAN SURPLUS 
ELECTRONIC EQUIPMENT 


LOOK AT THESE EXAMPLES 


For equipment in good condition 


Receiver R54/APR4, ven na 
Transmitter ET4336 . 

Test Set TS/3 

Frequency Meter TS!75/U . 
Frequency Meter BC22! . 
Receiver BC348R 


We pay similar remarkable prices for 


Receivers. RI/1/APRS, RS/ARN7, ARBB8D, BC348, 
ARNS. 

Transceivers. ARCI, TCS, BC800, RTI/APN2. 
Transmitters. T!!/APN3, ARTI3. 

Indicators. |D17/APN3. 

Test Sets. Any unit with prefix ‘TS "’ also 1E19, 
1-208, BC7I3A/BC7I4A. 

Power Units. RA34, RA42, RA62, MGI49, DM28. 
Tuning Units. TNI7, TNI8, TNI9, TNS4, TUS7, 
TUS8, TUS9. 

Control Gear. BC!145, C45-ARCI, MRIB. 


And almost every American-made unit even if not 
mentioned above. 


Phone us immediately, transfer charge. 


We have a vacancy for a technician who is conversant 
with American surplus equipment. Write or ‘phone if 
such a job would interest you. 


TO HAMS WHO CONVERTED 8C348, 
BC342, BC312. Post to us the dynamotors and 
power units which you removed. We pay top 
prices for these, i.e. DM28, DM2!1, RA20. 


TO OVERSEAS BUYERS 


We have the ms stock in Europe of American 
Government surplus electronic equipment and we 
would be slemned to quote by return of post against 
your enquiries. The following are a few examples 
only of the equipment which we can supply from stock. 


ET4336 Transmitter 

SCR720C Search Radar, complete, also 
separate units and spare parts. 

BC348 Receiver. 

ARTI3 Transmitter. 


Deal with the firm that has been established for 
twenty-five years. 


ALTHAM RADIO Co. 


JERSEY HOUSE, JERSEY STREET 
MANCHESTER 4 
Telephone: Central 7834/5/6 


MANUFACTURERS 


MAGNETIC RELAYS 
POST OFFICE TYPE 


3,000 and 600 
Contractors to: 


H.M. GOVERNMENT AND 
‘ LEADING MANUFACTURERS 
MS 

wy COILS up to 80,0000. 

\ CONTACTS up to 8 amps. 

¥ 

| 


(INSULATION up to 5 kyY. 


Specialists in Tropicalisation and 
Inter Services jungle Finish. 


Conforming to A.I.D. and 
C.1.E.M.E, standards. 
PROTOTYPE Relays made to 


specification. 


POST OFFICE TYPE KEYS 
supplied to specification. 


Speedy deliveries 
Enquiries invited 


A.D.S.RELAYS LTD. p.,: ww 
12, STORE STREET. LONDON .W.C.I. 
Te! MUSeun 2453 


More and more designers are specifying our products, 
the latest being in ‘‘ RADIO CONSTRUCTOR’S” “*GLOBE- 
MASTER"’, an 8-valve communications receiver for the 
Home Constructor. Others have been ‘‘ PRACTICAL 
WIRELESS *" ‘‘ CORONET FOUR," ** AC/DC CORONET ”’ 
and ‘BATTERY CORONET.” As a discriminating Con- 
structor YOU cannot do better than follow their lead. 
Send 2/6 to-day for our famous publication 


RODING'S 
“HOME CONSTRUCTOR’S HANDBOOK” + 


which contains pages and pages of blueprint circuits, 
parts lists and technical descriptions of our guaranteed 
outfits. Also included are set building and servicing hints, 
facts and formulae, resistance colour code, data, etc., 
etc., and our current Catalogue.—Remember 


YOU REQUIRE NO TEST GEAR TO BUILD OUR SETS! 
We can supply FREE PULL SIZE working drawings (see Handbook 


for full details), and noching is left co chance. Ali parts supplied by us 
are fully identified and our tuning units are completely pre-aligned 


tAlso obtainable at leading booksellers and component stockists 


RODING LABORATORIES 


(Dept. Wi), SOURNEMOUTH AIRPORT, CHRISTCHURCH. 
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FREQUENCY METERS 
24-8" up to 10.000 cycles 


ACTIVE CURRENT METERS 


(I x cos %) 


A full range of switchboard and 
portable instruments, including f 
types of Millirange Meters. 


THE ELECTRICAL INSTRUMENT 
CoO. (HILLINGTON), LTD. 


Boswell Square Industrial Estate, Hillington, 
Glasgow, S.W.2. Halfway 1166 and 2194 


POLYTHENE 


ANTEX LTD., 3 TOWER HILL, LONDON, €.C.3 


H. F. EQUIPMENT 


(AMBYTHENE BRAND) 


Send for particulars and Samples 


AMPLEX APPLIANCES (KENT) LTD. 


1? DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 
All export enquiries to 


CEC 


| 


TUN TATETTA ATED 


THE WORLD'S GREATEST BOOKSHOP 


*F* FOR. BOOKS # 4 

All new Books available on day of publication. 

Secondhand and rare Books on every subject. 

Stock of over three million volumes. 
Foyles have depts. for Gramophone Records, 
Handicraft Materials, Stationery, Music, 
Magazine Subscriptions. 

119-125 CHARING CROSS ROAD, LONDON, W.C.2 

Gerrard 5660 (16 lines) $¢ Open 9-6 (Thurs. 9-7) 


Nearest Station: Tottenham Court Road 


Ce 


SS UCU CCU CCU ccc 
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The superlative perform- THE A 
ance of the ‘“‘ CONCER- 
TONE” recorder is a 


reflection of the high MAGNETIC RECORDER 


standard of workmanship 

in the instrument. Of ooo ae 

British manufacture, em- toon 

ploying a tape mechanism 

made by the company in 

its own precision machine 

shop, the ‘‘ CONCER- ; ; 

TONE ” embodies all fea- tie 
tures essential to a first- ” ee =e 
class instrument. : ; i 
if you would like further 

details of this really high 

fidelity recorder see your 

dealer to-day. In the 

event of difficulty, write 

enclosing a S.A.E. 

The * CONCERTONE” 

is worthy of the title 

British Manufacture. 


Abridged Specification 
Tape speeds, 7hin. and 3}in. 


| sec. Fast Forward and Rewind. 


Self-compensating Servomatic 
brokes. Single slot loading. 
Position scales. Inputs Mic., 
Rad. and Gram. Frequency 
response 7tin./sec, 50-10,000 
cps. within 3db, 3}in./sec, 50- 
6,000 cps. within Sdb. Bias 
freq., SI kc/s. Half track 
recording. Interlocked controls 
Wow and Flutter not more 
than 0.2%. max (completely 
inaudible), Recording to Inter- 
national Standard, Cabinet— 
Blue and Grey rexine. Storage 


| for Mic. and Mains lead. 


) West End Dealer: 
Sf, Tote RADIO LTD., 
18, Tottenham Court Road, 


London, W.1. 48 GNS COMPLETE «© 12 MONTH WARRANTY | 
H.P. 130/- Deposit © 24 payments of 50/- @ 2 year warranty 


FISHER ELECTRONICS COMPANY 


| Detachable lid. Gross weight, 
26 Ibs. For 200/250 v. A.C. 


ONLY. 


LTD. 


70, BREWER ST., LONDON, W.1. Phone: GER 3376 


TRADE & EXPORT ENQUIRIES WELCOMED. 


Open on Saturdays 10—5, Weekdays 9—6 p.m 


MUREX SINCOMAX 
are used in thi 
POWER LEVEL I 


Photograph of the 34” 
Rectangular VU meter 
by courtesy of Measuring 
Instruments (Pullin) Lid 


Another typical example of the use of Murex ‘Sincomax’ 
Magnets where the need is for high flux density and 
magnetic stability. In this application as in many 
others Murex Sintered Magnets continue to give 
accurate and reliable service. 


MUREX LIMITED (POWDER METALLURGY DIVISION) 
RAINHAM ~+ ESSEX * TELEPHONE: RAINHAM, ESSEX 3322 
London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1. EUSton 6265 


MAGNETS 
s PULLIN 
NDICATOR 
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have pleasure in 
. ‘ Z & I AERO SERVICES LTD. 
introducing the offer the following laboratory equipment, 

H.C .12 checked and in very good operating 
- condition : 


A new Corner a MARCONI SIGNAL GENERATORS: 
Loudspeaker (~ — ' Type TF-144E or G, range 85 kc. to 
Assembiy . Pre ge to 25 Mc., rebuilt to very high standard £90 
of outstanding 4 4 Type TF-390G, range 16-150 Mc. ...... £45 
design and ‘ , Za Type TF-SI7F/I, mae 18-58 Mc. and 
performance ; 130-360 Mc. 
for the Type TF-785B, 
di 60 Mc. ° 
scriminating 
listener. MARCONI CIRCUIT MAGNIFICA- 


4 ~ ea TF-329C, range 50 kc. to 50 Mc. wae eo © 
oD 


We also carry large stocks of various Radio 
Accessories, e.g 


GNS. 
F LOW IMPEDANCE (Ex-R.A.F.) RE- 
* ' CEIVER HEADGEAR ASSEMBLIES, 
comprising Headband with earpads, 


, El-magnetic es Cord with 
H.P. TERMS & Plug, ete 1 5 0 


AVAILABLE Aiso HEADSETS HS-33, HS-38, MICROPHONES 


This and other fine loudspeaker systems are T-I7, ete, 

demonstrated daily at our Regent Street Show- Please write for stock list to : 

rooms on audio amplifiers by wor sonuestt. 

ACOUSTICAL, ROGERS and ARMS G Z &I AERO SERVICES LTD 
” 


Send for iUlustrated brochure 


B. K. PARTNERS LTD. 19, Buckingham St., London, W.C.2 


229 Regent St., London, W.!. (Entrance Hanover St.) ‘Phone: REG 7363 Telephone: TRAfalgar 2371/2 


For clean, noise-free 


B E LC L F R F recordings—the 


| LeeRaser 
MINIATURE | Tape De-magnetiser 


INPUT, OUTPUT ee 
AND INTERSTAGE wie? da) 


o 00 


TRANSFORMERS CA 


Mm ’ 
We specialise in the manufacture of coupling transformers to customers lustrated, fo 


requirements. An illustrated brochure describing the range of transformers all sixes 
we manufacture will gladly be sent on request ais 0 0 
WMustrated above is « standard input transformer type “'E" size lin. x : 
in, « fin, overall, available with varnish dip finish, encapsulated block 
— or in mu-metal screening can As supplied to B B C. and leading Recording Studios 
Quick delivery—low prices—-meximum efficiency LEEVERS - RICH EQUIPMENT LTD 
. 


JOHN BELL & CROYDEN, I!7 HIGH STREET, OXFORD. States ghee naw odieans 
Telephone: 47072 a Cables: Belclere, Oxford. 78 HAMPSTEAD RD., LONDON, N.W.1!. EUSton 1481 


There are 12 different types of “ACRU” Neon Indicator Lamps 


During the past five years The Minimum life 
over 4 million “ACRU” o of ““ACRU” Neons 
Neons have been sold with is 25,000 hours. 
not a single complaint about 

short life. Ask for leaflets 


With incorporated resistance they can be connected directly to the mains voltage. 


THE ACRU ELECTRIC TOOL MFG. CO. LTD., 
CHAPEL STREET, LEVENSHULME, MANCHESTER. Tel.: Rusholme 4613 
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CITY SALE & EXCHANGE LTD ieee 
offer PART EXCHANGE FACILITIES 


Write or phone details of what you have and we will 
quote you against new or secondhand equipment. All 
our secondhand amplifiers, etc., are fully guaranteed for 
3 months, and can be exchanged within one month for 
other goods available, providing they are in the same 
condition as when supplied. 


To Mail Order C % we extend our five day approva 
scheme against full cash deposit. The following are just a 
few of our secondhand but guaranteed bargains—Decca 
corner speaker, walnut, as new, 18 gns.—Goodman Axiom 
22, as new, |! gns.—Decca P.A.6 portable push pull amplifier, 
14 gns.—Eddystone $.440 communication rec., perfect, (25— 
W.8. HF.1012 speaker, €2'15—W.B. 812 speaker, 2 gns.— 
Goodmans T.i2, as new, £4/10—Dulci SV radio chassis, 7 gns. 
—lHayes 7 valve push pull all wave chassis 1954 model, '5 
gns.—Truchord 8 watt push pull amplifier, walnut veneered 
case, speaker enclosed, as new, 18 gns.—Antoria 76 with 
rec. player, perfect, 8 gns.—Decca 3 speed player—2 heads, 
octagonal polished case, 14 gns.—Pilus-a-gram 3 speed, 
2 XMS Decca heads, handsome case, rodio stands on top, 
<i4—Decea 2 speed portable rec. player, 2 XMS heads, 
7 gns.—Wharfedale tone control and microgram equaliser, 
30 —-Wharfedale separator unit 3000 c.p.s., 2/6 ohm., €2/15. 


Also new equipment by Wharfedale, Goodman, Leak, We offer ex stock :— 
Rogers, Acoustical, Decca, Pye, etc. Leak TL/!0 amplifier, and Point One preamp. 28 7 0 


93-94 FLEET STREET, LONDON, £E.C.4 Phone: CENtral 9391/2 


“You can rely on us "| 


We specialise ONLY in Radio Components 


An example of a few of our stock lines :— 


RESISTORS | LOUDSPEAKERS | INSTRUMENTS | BOOKS 


Erie type 8 and 9, 6d. each WHARFEDALE Bin. Bronze AVO’'S IN STOCK "WLW." Valve Manua’, 4th Edit 

Morganite Type 'T' 4 w., 6d. ea £3/10/10. D.C. Minor, €5/5'-. 36. 

Morganite Type ‘R' | w., Od. ea. Super B/CS/AL, £6/13/3. Universal Minor, €10/10/- Amplifier manual No. 3 (containing 
Bronze |0in., £4/12/6. | Model 40. €19/10/- detaiis of Mullard amplifier), 3/6. 


Golden 10in. unit, €7/13/3. j 
High Stability, § w. 2% (very | GOODMANS Orlin, €9/15/-. Model 7, £19/10/-, Radio Gadgets, 3/6. 


accurate), 1/6 ea. Range 100 ohms | wg, HF.810, €3/0/6. Model 8, €23/10/- T.V. Faults, 5/-. 
to 2 meg HF.1012, tapped for 3, 7.5 and 15 ae recast - and other  oxciiloscope Book, S/-. 

| ohms, €3/17/6. aylor instrumen ‘ 
Wirewound S to 7 weet, 2/3-| wE.1214, €9/18/6. cements en to sucted ent ee 
10 wast, 2/9 All from stock H.P. Terms. Please ask for details. | personal Receivers, 36 
New green vitreous type now avail- Amplifier Circuits, 2/6. 
able 10 watt max. rating. Any value 


T.V. Practice, 5/-, 
Sk up to 100k. Minimum MISCELLAN EO us Comprehensive Book o Valve 


quantity | dozen of a value 25/- | Equivalent and Service Types, 5/- 
Charging Transformers 2, 6 and 12 v. 2amp., 19/6. 2,6, 12 v. 4amp., and 

74 v. 2 amp., 22/6. 
70 Cr eines  PANL " Black Crackle Paint (no stoving), 3/- tin — — oe GEC 
Price | ~ jon Goon” No. | set amplifiers and receivers 3/6. No, 2 |] Bin, metal cone spkr., 68/15 - 


Complete range, 10 ohms to 10 mg. 


Please add sufficient post/packing, good C.W.O. or C.O.D. Companies, etc. Monthly accounts. 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W.5. Telephone : EAL. $737 


518 WIRELESS WoRLD JANUARY, 1Y>> 
e—=SUPERIOR RADIO SUPPLIES" 
'!!CONSTRUCTORS'!!! 


OBTAIN “SUPERIOR RESULTS” 
WITH THESE RECEIVERS 


TEs uvmneeS 2.8.9 RECEIVES BUILDI 


SOCCER E RHEE EEEEERER EEE EE EERE ERER HEHE 


HANNEY of BATH offers: 


OGRAM G12 irle reuletor-pot, Kit with ceramic tube resistors, very high 
recotnmendes , 29/6; Lab restetor kit, 2/4; T-C.C. condensers, Hij/-. PARTRIDGE 
Componenta, with \oose lead ‘terminations, Maine twans., 44/-; Smoothing Choke 
20/6; Output wane, 76/0 Price includes Partridge carriage/packing charge 
Printed panei, 14/6.W 8. chassis, 94/9. Send tor complete list. 

MULLARD 6 VALVE, 10 WATT AMPLIFIER. 1.0. Condensers, 45/-; Erie resistor 
pot, kit, $7/G; Kistone Mains trans. , 96/-; Kietone Output trans, 45/- (both types 
Deneo chasis, 12/6. Small parte as per our list. Matehed pairs of valves are avaiiat 
fur both Une abuve designs 

WILLIAMSON AMPLIFIER Woden potted components. Output trans. WOT.25 
(1.70), 180/-; PTM 14 «. male . POR.12 150 mA. choke, 44/-; POF.22 
Oo i, 20 mA. choke, B0/- waine trana. for pre-amp), 47/6, Resistor 
(RK), and Condenser & OK) avails KK, main amplifier, 20/6; RK figs. 13 20d 
27, 18/6; RK Og. 16, 26/0; BK fy. 19, BG/-; BK Og. , BOR; CK te. 18, 1H/- 
CK fig. 15, &7i-; CB Og. 19, 54/6; CK Og. 27, 10/-; OK Ge. 20, 54/6. 12 1% aiver 
micas (fg. 19), 16/-; 7 ». Ti+. Bistene oatput trans, 90/-; taatos trans, 67/6 
1 OH 156 mA. choke, 20/-; 29 1. 20 WMA. choke, 10) 

HIGH FIDELITY SPEAKERS. W.8. HVS10, 60/6; WB. FOILS, 67/-; WB 
HPiON (4, 7.4 and 16 ohm, coll), 77/6. G.B.0. type FPR metal cone, 88/15/- 
(ioodmana ‘Orlin Lil 20/15/- 

COULLPACKS. DENOO, CF 4/L and OF 4M, 98/4; CP 3/970 pt and OP 4/500 pf 
42/8. O8MOK” Q” HO, 48/-; LM, 40 Hett., 50/-; TRY, 40/-; HP stage tor 
HO pack, 20/-; WTA 4-statlon pack, 43/8. We stock COLLA by Weymouth, Osmor 
Wearite, Deneo, Teletron aad B.E.P 

WIDE ANGLE COMPONENTS, ALLEN. Teleking Ohassis, §0/-; Collects (TK and 
Super-Vieor), 44/6; 10.595, 40/-; 70.995, B1/-; DO.200c., 99/6; FCS02, g1)/- 
GL.16 and UB, 7/6 each; 80.912, B1/-; AT.210, BO/-; OP.117, O/-; BT.314, 15/- 
DENOO Chasse Magnaview, 97/6; Chases, Saper Visor, 61/6; Collsets Magnaview 
41/8; WA/DCAL, 43/-; WA/PCAL, 1/-; WA/LCT and WC1, 7/6 cach; WA/PMA 
@1/-; WA/LOTI, 48/-; WA/PBTI, 16/- 


1 18 “a fre 
THE SUPEREX ATTACHE ALL DRY PO TABLE BUILDING 
£7/15 iY ‘ ALVE SUPRRHE receiver, ¢ “ 
“ v Wa ar 
f the attact 
hgh salit : { ” 
ponente n 
AERIAL, Please ‘ 4 ie ale 4 
pu Mpeake . tend for BUPEREX 
ATTACHE” BOOKLI f ‘ a " ractical wirit 
grame. Priee 
TEE SUPEBES UPRIGHT PORTABLE (BUILDING COST £7/15/- 
aemit t id : attache modzi with the « 
I with large speaker aperture 
with dial a trols unde ‘ n the tor 


ee eee eee eee ERE R EER Eee S ee ee ee Ree EEE EE Ee EE eee eee eee 


BX UPRIGHT” BOOKLI © 1/6 post tr 
5.8. 3-4 WATT AMPLIFIER Kit (BULL oe oo#8 
' rast ; 


6407, 6X Sgt, 6VGgt 

LEBAPLET giving 

The above amt ris ave 
ee ee 

Hend G4. stam jena A f nponenta for Viewmaater, Sound master 

Wiltiamaon Ar obese ity » (Brimar and Boglish Bleotric large screer 

TV), Super: Viso versa renee Silver Mieas, etc., ete. Pleas 


HANNEY 


77 LOWER BRISTOL ROAD, BATH 


Tel.; etl 


We have « ge rang ' and Telev nts sad 
purpose valves ot ver 
). please add 


ireday 
; PERSONAL CALLERS WELCOMED 


ON OO LON LOLOL ON OO 


SUPERIOR RADIO SUPPLIES | 


37, Hillside, Stonebridge, London, N.W.10 
hone: ELGar 3644 


eeOOe ccc ccccccceceeeseeeceesecnsceceeeseseees estes ene se BSS SOSSSSSSASSSSSSSOSSSISOSSSSSOSSSS 


A. C. SOLENOID TYPE SB. —-NEW- 
Continuous 2.3/8 Ib. at 1 EXPERIMENTAL RADIO COURSE 


Instantaneous to 16 Ib. 


A new Self Study Course intended for the layman 
leek MRC ICo..| 4) Ye, hes be master thoroughly che basi 
Ta > ’ ircuits u in radio, evi i ni 
INSPECTION . 
i.e. the operation of amplifiers, oscillators, etc 
Smaller Sizes Available Complete theory together with practical work 


Also Transformers to carried out on the equipment supplied 
6 KVA 3 Phase 


KR. A. Ww ‘BERBER LTD. E.G. 1, INOTIVOTES, Sept, tet, London, W.6 


18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065 


We specialise in 
H. WHITAKER G3SJ., 
10, YORKSHIRE STREET, BURNLEY CABINETS 


Phone: BURNLEY 4924 CONSOLE TAPE RECORDER 
CABIN 

Manufacturers of precision Quarts Orystals in a wide variety of bases covering thw ‘ 

complete range 60 Ke. to 18 Me. in fundamental frequencies. All are mace t Craftsman-Buile Cabinet 33in. tong 

extremely fine tolerances, and tre y adjustment can be given up to M 33in. high, 16 maximum depth 

Piated electrodes of gold ! a mm with wired in epet welded conta 

are avaliable Qu any type of cut or mode of ow 

including «@ ¢ ompiete rane or a cuite with sero pperature co-efficient te 

over « sensibly wide ten n yur new works ls equipped with up-te of Spare Spoodis, microphones etc 

the-minute production technique yet! *, X-ray oolentation ensuring acc “ sperbl finished in two-tone walnut 

of all cute Artificta) aging by etching and ating by evaporation under vacuur veneer highly polished 

ensure long term «ta ty of the final calibration. Early de 

of moet Cy pes (hur regrind service te al 


llin. minimum depot s most attrac 
tive; it incorporates storage space 


robust 
very can be giver onstruction 
available and | come cases we are prepared 


to quote for lowering the frequency of your existing crystals Send for our cabinet list which gives details of this and 
{ many other types of cabinets available, prices, etc, 
SPECIAL OFFER: 
q . DT out, = temperature co-efficient over the ran, 20° th aT < ; 
° ey —s y «tjustment “008 = or Ca oiotes Tete aheee Send for our current monthly bulletin. Trade Only Supplied 


Bllver-platad clectroies, wire mounted Masing in. plu apaced. Other basse V.E.S. WHOLESALE SERVICES Ltd 
order, Dept. (W.W.), 11, @unnersbury Lane, Acton, W.3. Tel. : ACOrnm 5027 
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WIRELESS WURLD 


RATHBONE TRADING CO. 


ANNOUNCE the purchase (direct from the Ministry of Supply) of 


400 NEW ZEALAND TYPE ZCI 


MARK Il 


TRANSMITTER RECEIVERS 


We are able to offer amateur transmitters, foreign govern- 
ments, boat owners, etc., the opportunity to obtain 
these fine units at what is probably less 
than one twentieth of their usual cost. 


Measurements — 22” « 10° 


TECHNICAL SPECIFICATION. 

The frequency covered is 2-4 and 4-8 mc/s (37-150 metres). 
Power is obtained by means of a self-contained vibrator pack 
which operates with a 12 v. battery. Battery consumption is 


nder 3 amps for the receiver, under 5 amps for the transmitter 
ceiver valve line-up is 6U7G tuned R/F amplifier, 6K8G 
equency changer, 6U7G L.P. amplifier, 6Q7G detector and audio 
amplifier, 6U7G output, 6U7G BFO. Transmitter valve 
iine-up is P.A., Driver, M/O, amp, Pre/amp (osc.) utilising 
two 6V6G and three 6U7G. The I.F. frequency is 465 kes 
Operation is on C.W., M.C.W. or R.T. Break-in operation is 
vided. AVC is incorporated on R/T. Two pre-set flick 
juencies are provided and may be set to any frequencies 
tuning range 


within the 


We can also supply the ZC1 Remote Control Unit 
that when used in conjunction with the appropriate 
headphones and microphones offers the following facil 
ities. “ Press-to-talkk”’ R/T or 
MCW either from set unit or distant unit. (Note 7/6 (for use with transmitter and/or 
Emission switch must be set by operator at wireless set 

Transmission of speech through buzzer-cal! switchboard 
by either unit to wireless set, with send-receive contro! 
from either unit. Two units may be used for ordinary 
telephone conversation without speech being emitted 
Operator at unit connected to exchange can cal! and talk 
to exchange without interfering with the reception or 
transmission being carried out by other unit sft. Whip with Base, 7/6, 2. Whig 


REMOTE CONTROL UNIT details. 


We also offer an All-band converter kit to enable you to build an inexpensive 10-31 
metre band spread converter (powered from receiver) that will convert the ZC1 into sensi 


tive all-band communications receiver. Send for details. 


“break-in” CW or 


We can also offer low cost conversions to 6 volt operation, 12/6. af. Red Aerial wih stay 
110/220v 50c operation or 24v operation. Send for 


WE OFFER THESE 
NEW UNUSED UNITS 
(Complete with valves) 
AT THE 
REMARKABLY 
LOW PRICE OF 


£6-19-6 


(Plus 10/- carriage) 


Controllable pitch BFO, an efficient (switched) crash limiter, 
a moving coil meter checking both maximum output and 
battery voltage, are only a few of the refinements incorporated 
The transmitter output is up to two watts, reliable communica 
tion up to about twenty alles may be obtained with a 12 foot 
whip acrial. This may be approximately doubled by using a 
44 foot rod aerial. By utilising horizontal aerials and sky 
wave working, considerably greater range may be obtained 
The complete unit is fully tropicalised and is fitted with a 
removable metal cover so that a watertight seal may b« 
obtained. It is built into a substantial reinforced steel cabinet 
which is mounted on resilient mountings (not illustrated 
from which it is readily removable 


REMOTE CONTROL UNITS 
AND ACCESSORIES 


Remote Control Unite 15'- each, 
* Moving Coil Headphones (Type FP 


Receiver Carbon Microphone (No. & 
for use with Remote Control Units, $/-, 
Moving Coil Microphones (No. 7), 7/6 
for use with transmitter 

100 yard Coils Connector Cable (twin 
on reel with plugs (both ends), 10/- 
GPO type one piece handset to re 
place headphones and microphone, 10/-. 

Any of th above sent post paid 


AERIAL ACCESSORIES 


with Base, 10/-. 16ft. Whip with Base 


assembly, 30/-. Basg, Insulators, eu 
*Por those wishing to operate a loud 
speaker instead of the moving coi! 
headphones norme'ly used, we can 
replace the RF penrode ovtput valve 
with a 6G6C auwilio pentode at nx 
extra cost. We also supply the necessary 
simple conversion details. 


RATHBONE TRADING CO. 


nes 


MUSeum 626! and 9113 


Write to Dept. WW : SKELTON HOUSE, 12 TOTTENHAM STREET, Lonoon, ws = “?"'"* 


PROMCASH, LONDON 


120 Wmmetess Woritp January, 1955 


MONEY BACK GUARANTEE > j TERMS or SUES: Canh with 
a ‘or u 5 
GOODS OF QUALITY D . VU i audio) wien tor ou Ram wale 
| | ver £2 post f b other wile 
PROMPT DESPATCH , \ \ a 


OFFICE: #44, MONTPELIER RISE, LONDON, N.W.I!. Telephone: MEAdway 1736 
WORKS & DESPATCH DEPT. Telephone: 
44, TOTTENHAM STREET, LONDON, W.I. = LANgham is! 


Open ? a.m. to 6 p.m. Daily, Saturdays | p.m. 


. . - 

We are pleased to inform our customers both ol4 aad aew that our Mail Order Dept hae been transferred \ i 1 watt AM PLIF IER KIT 
apacious premiess at 44, Tottenham %., London, W.] (first turning left from Goodge treet Undargroa This isa 8-valve 5-stage Amplifier for use with Gramophone. 
move wae made necessary by the ever-increasing demand tor our goods. Lue to the improved facilities our Microphone or Radio. Vaive line-up is as follows 66L7, 
premises we can ofee agaih assure customers of immediate despatch ove ee a 4 orpurated. 

PERSOVAL CALLERS WEL COMED peration on A.C 2100/20 
he complete Kit 
he last out and 


BUILD YOUR OWN RADIO! mprehenaive poi 


ALL COMPONENTS SUPPLIED ARE 

| We can supply af) the parte (including vaives, Sin, moving GUARANTEED FOR ONE YEAR 
“Al speaker net, chassis and everything down to the 
last mut aod ) to enable YOU to build « professtonal- 
looking radio. The chassis le punched and drilled ready to | 
mount the components. There is @ chotes of any of three 
attractive cabinets 12in. long, Sim. wide by in. high, as 
follows either ivory of brown bakelite, of wooden, finished 
in ~=walnot Complete and easy-to-follow point-to-point 


( wiring diagrams supplied 


MODEL ! T.A.F. RECEIVER MODEL 2 SUPERHET RECEIVER 
This is « 3-valve plus metal rectifier T.K.F. receiver with « This ise powerful midget 4-vaive plus metal rectifier Super 
valve line-up a+ followx 6K7 (HF), 637 (Det.) and 6V6 | het Reosiver with « valve line-up ae follows 6K8, 6K7, 6Q7 
7 po ‘ led and coverage is for the Short 
(Outpet). The dia! is iliuminated sad when sasermbled the r oe ces ) metres, the Medi — Wave 
receiver presents & very attractive appearance, COVERE® bands between 190-450 metres, and the Long Wave bands 
le for the Medium ead Long Wave Bands Operates of | betweem 1,000-2,000 metres Operates on 200 te 
200/260 volte A.C. Matas | A.C. maine. 


2 ckin id 2/6 Pack 
pte gy £5 . 10 . 0 \ conan ad eau £7 ° if 
T.K.F. RECEIVER We can supply thie Receiver ready built at £6/15/6. plus 3/6 p 


ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR 


NOTE: We would respect sugyesi lo those interested in buildéng this recetver that they send for OUR Instruction Be 
Intending consirectore can | judge for THEMSELVES how somprehenetioe this Bawklet ts 


y 1 = 0 Plus 2/6 PACKING 
Instruction Booklet and priced Parts List avaliable separately at 1/-. Thies money will be refunded if circuit diagram is - - ny : CARRIAGE & INSUR, 
retarned a6 NEW within 7 days 


PRICE 


roklet 


The Output Transformer supplied is for use with « joud- 
ohms impedance, and we would suggest that 
h of the completed amplifier justifies the use af 
MAINS NOISE SUPPRESSOR KIT BATTERY CHARGER KIT Mt the latest W.B, M1. Speakers which can be euppiled 
" as follows: Bin 60/6; Sn 7/-; 10in., 73/6. All plus 
Consisting of 2 specially designed ehokes ani ontensers | Lneorporates metal rectifier Transformer ie suitable for 6 phg., carr. ins. 
Batremely effective, cuts out all maine noise Can be | AG mains 200/950 volts. Charges either 12, 6 or 2 volt Cireuit Diagram only, available separately at 1 
essembied in existing receiver of separat« as desired acoumulater at 1 amp. Complete with cireuit 


Jing ram To those who require this An 
" ni o ” »plifier ready-bullt we ean 
Complete with cirouit diagram. @/§§ plus |/- po Price §@/0§ plas 1/6 post and packing supply it at @5/1/ ” plus 3/6 pkg., carr., Ins J 


BARGAINS VALUABLE UNUSED COMPONENTS 


CONDENSERS SWITCHES AND POTS RESISTORS 


ERIE RESISTORS, 47K, 2-watt, boxed in 508 and 5a. 

ERIE RESISTORS, 1,200 ohm, j watt. Boxed in 50s. 

watt, 150K | watt, 92K 1 watt, 70K 1 watt; price 

y 2 watt, 94.; 1 watt, Od.; § watt, 1d 

' d . PAXOLIN RESISTOR PANELS with fixing brackets 

WAVE CHANGE, > * fize din. « Jin. contains 1-10 w. 6K, 2-6 w 1 9 
water G-pole i-way : 120k. 1-47k., \-06k,5~. Brandnew. EA 
_— 1 WIRE-WOUND VITREOUS, 10-watt wire 
EA . - EA 


da 500¢ 


CONDENS: ° er jams 10. et ’ SLEEVING, vari SEVIS and 
BRS, ty wtainc f _ ous 4 n ne 
Geter, plated ak, naulel A 2 ‘i Permanold, Peribraid-—ia coils of ons ve, 
epaced .036 bail bearings 
buttery 16/1 OOILS OF "4 FLEX SLEEVING, 1.5 mer 
extended epindle 2 6 §0-AMP, 1-WAY DOUBLE o 2 grow yr per cot! 
KA POLE Charging Switches 
om jin. Bbhonite Bb - t s 
Aninity. Od OTHER BRAND NEW ITEMS 
BA . MALLORY VIBRATORS, Brand new 6 
' ond 12 v., 4-pin each 
YAXLEY TYPE i-pole 6-way Switches, 
oe Pr. VARIABLE complete, leas screws, with knobe RA VALVEHOLDERS, B00, Paxolin don 
CONDENSERS in BRAND NEW POTS VALVEHOLDERS, UX5. Amphenol 
Screening Case, 3¢ia 100K, § ey . 
i 4 Pots, . pi icdle 
beacine 000, Gale VALVEHOLDERS, UX5. Amphenol. dos 
a 1/. POTS, } meg, } spindle STAND-OFF INSULATORS only miniature 
| neh don 
The hr Mir 
, 200 ohms 5 watts . Minimum order for any goods, 
wound, 4.P. case 


“ 
WIRE WOUND POTS, 2,000 ohin Please add sufficient to cover postage 
* case 


CERAMIC TRIMMERS, air spaced silver-plated "i Foreign orders—please verify cor- 
vanes, 22 pF. Packed in is and singles 100K MINIATURE POTS 


sorewdriver adj ustanent, poz. 6). OUR STOCKS ARE RAPIDLY DiminisHine —"SCt Parcel post rates from U.K. 
ORDER NOW to country concerned. 


> 


LARGE STOCKS STILL AVAILABLE, ANY QUANTITY SUPPLIED 


WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD. 


615 BORDESLY GREEN, BIRMINGHAM 9. Phone: VIC 2078 


JANUARY, 1955 WirELEss WORLD 


INTRODUCING gf? TAPE 
THE STett scone 


“A NEW DESIGN OF OUTSTANDING QUALITY” 


@ A 2-SPEED TWIN TRACK PORTABLE RECORDER. @ WILL PLAY THE NEW PRE-RECORDED TAPES 
@ WiLL TAKE ALt STANDARD REELS UP TO 1,200 FT 


SUPPLIED COMPLETE AND OR [ YOU CAN ASSEMBLE IT 


READY FOR USE ATTACHE CASE YOURSELF FOR 
H.P Terms: Deposit £12 10 0 £50 AS ILLUSTRATED H.P. Terms are shown £40 


12 monthly payments of £3 10 0. ~ | sseen AND AMPLIFIER BEING 


Including mike and 1,200ft. reel of tape ASSEMBLED AND TESTED WHEN 


4 MODEL T.8.14. AVERY HIGH 
"4 uvo) BA. 
age DECK QUALITY peters! oy 5 * 
2-87 TWIN " PRESSLY DESIG , On 
a THE TRUVOX DECK 


@ MAGIC EYE 
LEVEL INDICATOR 


rwo HOURS AT 
ONE 
wou wr ms. 


TAL MICROPHONE PRR SROOND. 


YOU ARE INVITED TO OUR FLEET ST. SHOP 
SEE AND HEAR IT WORKING 


We have long delayed producing a tape recorder, both for the aeox om tin TAPER PACK. 3 8 ns 
he o > i i letel u Cc haded-Pole motors 
me constructor and as a complete unit, until we had completely Bespin Yese Leadiee, Voth Banas a — 


satisfied ourselves that such a recorder would at least ‘* equal the Button Brake. Fast-forward and fast-reverse. lent drive 
very best but cost far less." THIS WE HAVE NOW DONE— eliminating Wow and Flutter. Half Track working and 2 » 

we are using the NEW TRUVOX TAPE Mk. IIlu DECK (briefly 3fin. and 7}in. per sec. Positive Azimuth Adjustment. rall 
described opposite) together with a really HIGH-QUALITY AM- Mope. Pa. id“ HUALITY AMPLIFIER. Supplied with 
PLIFIER which was expressly designed to correctly operate with matched piles Speaker. Valves EFR6, ECCS 5Y3, 
the Deck, thereby insuring clarity and reproduction to a very high EM34, 4 watts undistorted im level 50 db yl at ry watts 


standard Push button control insures extreme simplicity of Level response from 60-10,000 cps - 
ATTACHE CASE. A leather-covered case (size only 18in. x 


—— I4in. x 84in.). Very attractively finished and having concealed 


pocket to accommodate mike and mains lead. 
GUARANTEED FOR 12 MONTHS ACOS CRYSTAL MIKE, Inouts marched for Xtal ver” 


(B.V.A. VALVES 90 DAYS) SEND S.A.£. FOR DESCRIPTIVE LEAF 
PRICE SUMMARY—EACH UNIT IS AVAILABLE SEPARATELY AS FOLLOWS: 


CASH 12 monthly 
PRICE DEPOSIT ments o/ 
a) TRUVOX Mk. IlIlu TAPE DECK .. és , 6 3 esi7 0 112 4 
b) AMPLIFIER MODEL T.R.Id WITH SPEAKER aa ee ; £14 14 £416 6 ei 05 
c) PORTABLE ATTACHE CASE oT “ ee , . £6 0 
d) ACOS CRYSTAL MIKE “ 33” ‘ £2 10 £210 © 1s 0 
¢) REEL OF TAPE 1,200FT. (INCLUDING REEL) £1 15 
Please include £1 when ordering (a), (b) or (c) for pecking charge, this whole amount will be refunded if case is returned to us intact 
WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, ic., THE COMPLETE BUT UNASSEMBLED RECORDER, FOR 
£4000. HP. Terms: Deposit £10 and 12 monthly payments of £2 15 10 or in two parts as follows:— 
CASH 12 monthly 
PRICE DEPOSIT . co yments of 
a) TRUVOX Mk. Illu TAPE DECK MODEL T.R.Id AMPLIFIER WITH SPEAKER,) £33 10 0 ee 10 06 26486 
1,200PT. REEL OF TAPE (INCLUDING REEL) j See note below re packing charge 


b) ATTACHE CASE AS ILL VeTRATED , £710 0 oa ‘is 
ACOS CRYSTAL MICROPHONE } 


NOTE: Please send 30/- to cover cost of packing, carriage and insurance. We will refund £1 if the packing-case is returned to us intact. 


STERN RADIO LTD. 


109 and 115 FLEET STREET, LONDON, E.C.4 


Phone ; CENtra! 5812-3-4 


122 Wiretess Wor_p JANUARY, 


YOU’RE SURE TO GET IT AT STERN’S 


BY FAR THE BEST FOR HOME 
CONSTRUCTORS! 


™ ““TELE-VIEWER”’ 


5 CHANNEL TELEVISOR 
DESIGN OF A COMPLETE !2° SUPERHET T.V. RECEIVER 


oe PERFECT PICTURE QUALITY 2° penrecr FRINGE AREA RECEPTION 


GRAMS MAKE \' }~ orion AT HALF 
f) ) SIMPLE = 10 EASY A perrer RECES Cost 


Here are some of the features which combine to make this such a fine receiver 

@ The Superhec circuit easily tuned to any of the five channels, i.e, LONDON 
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTTS @AIl! pre-set-con , 
(The extreme ease of tuning is accomplished by the provision of pre-aligned trols are mounted VISOR, including all Valves, can 
LF.T.s.) on side of chassis i be built for only 


A lifelike, almost stereoscopic, picture quality made possible by the enabling al! adjustments ’ Pius cts of 
following factors to be carried out whilst 


a. Excetient band width of |.F. circuits facing the C.R. Tube 
b. A really efficient video amplifier 
«, C.A.T. Grid modulated from low impedance source. 
4d. High £.11,.T, voltage (approx. 10 kV.) 
The picture brilliance is also much above the average and enables 
comfortable viewing with normal room lighting or daylight available, price § The instructions ind 
@ FIRM picture “HOLD” circuits (Frame-Line) ensure a steady picture, PRACTICAL LAYOUTS, WIRING DATA AND COMPONENT 


free from bounce or flicker even under the most adverse conditions met price LIST. ALL COMPONENTS ARE AVAILABLE FOR INDI- 
with in “ fringe" areas and excellent ‘' interlace " ensures the absence of yinUalL PURCHASE 
“liney effect.” 


@ Negative feedback is used in the audio frequency circuits which provide 


— By Lhd yon Ly units each measuring I4}in. x 6hin NOW AVAILABLE 


x iin 
@ Rigid C.R.T. mounting enables entire receiver to be safely handled with 
tube in position 


The “WIDE ANGLE” TELE-VIEWER 


etains all the distinetive features of the 12in. Televisor but with increased Time Base 

oi16kv. B.T., with ample scanning power for ©. Kh. Tubes up to i7in 

~~ — 

i con be completely WO i £3 3 (plus cost of C.B.T.) and is as simple 

eluding supply of all valves tor (© construct as the ifin. model, 
ees 
This te the meet efficient “ WIDE ANOLE” large sereen design vet offered to constructors, and 

en be Wuilt for almost half Une cost of dinilar designs 
Complete assetably instructions, diagram, ete., eveilabie for os 


This complete TELE 


~~ 


Sl le i i i i i i i iil 


7 


As no hire purchase terms are available the receiver can be boughe 
in five separate stages (practical diagrams and circuits are provided 
for each stage) thus enabling hire purchase interest rates to be 
avoided The complete set of ASSEMBLY INSTRUCTIONS ic 
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PP Se eae eae 


A COMPLETE KIT OF PARTS TO BUILD A 3-4 7. 
HIGH GAIN AMPLIFIER tor operation on Gectiieter 43/1 


Mains, 200-290 volte 
her will give 3 watts output for the mal 
aly 75 millivolts, aod is therefore suitable for 
use with any type of pick-up from the crystal type the 
miniature H/F Magnetic type 
A tone eontzel le incorporated aad the quality pre 
dused le excellent The overall size haste le Vin. . pletely self-contained 


x Sin. = Tie. and valve line-up 2 607 26L46 BRAND NEW C.R.T. MASKS 


Price of complete kit, tashuding ol chases - ’ SELENIUM RECTIFIERS ietam popes is - 12in . Round " tubes 12 6 
. = 4 - ulshed Ivory us oatage 
and are Pe 2 ®, vine a Mt hich Nite on t ae 6 or 12 volt 1 amp. rating 7/6 Dp 4 


ened Shy en 
: Ls 6 o 1 vot 2 ome SPEAKER BARGAINS 
# fully aesombied enacts ready for uss rating 12/6, PLESSEY .10i0. 3 obm ¥ 
> (plus cash of epennar) 6 of 12 volt damp. rating 17/6, GOODMANS, 10in. 3 ohm V/ooil 
6 @w W@W wt ¢ amp TRUVOX 12in 3 ohm V 
rating 21/2/98 byt 12in. 3 chm V/eol 
KERS, 12in. 15 ohm V/. 
GOODMANS. iin. 16 ohm V/coil 
IN sToO (Carriage and ins. 1/6 extra 
WE HAVE _ ae THE DENCO F.M. FEEDER UNIT Pe tay 
Cansiting of 8 vary Bapertes design ioe THE NEW W.8. “ STENTORI 
ctv » incor poreting RY, (GAMG) aad F/O Gsann Stages followed by Two 
t at °F Hi Fi SPEAKERS ARE IN STOC 
THE COMPLETE KIT including VACVES and DRILLED GHASEIS le available tor £6/13/6 > sosa w-7. ¢-inon 
it le suitable for use with any ¢ of High Videlity Amplifier plus 4 arriage Model HF. 0-tach 
‘The descriptive manual, including clsoult and Component Layout ete., is available for 1/4 and insurance Model H.P. 8-inch 
Model H.F. 10 ' 1 
£8 7 These speakers are he Ty latest design and provide 
) THE COMPLETELY ASSEMBLED CHASSIS, ready for use, aligned and tuned 6 quality reproduction for tne iower-price range, 3 or LS ohm 
(plus 6/- carriage and ins inodels are available 
Se eee 
i CAN SUPPLY EX-~ stock ~ 
The Editor Tape Kecorier complete §37'50 
TT ») The Truvox Tape Deck 2 
| THE NEW DENCO ULTRA MIDGET BA ERY CHARGER KITS » The Grundig Model TKS Tape Re a 
SUPERHET coIL PACKS corder com piete 2685/0 
AB kite ave tar 4.0. Maine 900-95) volte (@) The Grundig Mode 70601, Tape Re- 
MODEL CP4/L. A ‘station ” Preset” anit providing prise a Metal Rectifier and Transformer . saien tom ihe » Tape ese 
or 3 stations on med band and one station on 6 or 12 volt charging, and « tapped Resistor th Bech is sitabie Hire Paret ia O0 
price 5 Selector Switch, to enable the charging rate lendiete a ee . wri Py = oS esortptive 
wobEi cbdm ue ot” unit which provides varied. A M/coil meter 5 amp. max., 13/6 extra = es a et - 
Pree €1/13/4 Por 6 or 12 volt batteries ot maz. | amp £ 


Pine 2/- carr. and 
ty Has Frequency raoge 
tinnously 
170-475 Koje 
1,600 Ke/je 


iol 
—t 
= 


RSS 


Copy of assembly iastructions and ymMponente 
price list available for 1/3 


& 
2acaado 


8x> 
220ca * 


Y 


0. 
7 
0 
3 


“88 


-2 


ng only four eounee- Por 6 or 12 volt batteries at max. 2} amp q When eubmitiing orders, please include postage and packing 


; @ be 4 —a : “a Por 6 or 12 volt batteries ot max. 4 amp 
Completely wired An easily followed Wiring Diagram \& included w! 
ol Po for use her 300 PP of SOOPP each kit. 
0 metres. Prive & FILAMENT TRANSFORMER 


Ap attractive Dial = es Assembly \s available for 25/- 449. ue 


Overall size of cach unit Spin. « Spin. « Lin. deep | 4¥.lbe 4 T D 


Wire.tess Worip 


RECEIVER 
CHASSIS 


STERN’S DESIGN FOR HOME CONSTRUCTORS 
The “SUPER-SIX” 


A compact and highly efficient superhet Radio-Radiogram chassis of out- 
standing quality. 


YOU CAN BUILD 
IT FOR £10/7/6 


Including the OCTAL VALVE 
NE-UP 


(€12/7/6 with the miniacure valves) 


B.V.A. Miniatare 
his receiver is designed 
cifeation and provision 
corporate either the standard Octal 
p or the new B.V.A. range of miniature 
Great attention has been paid to the quality of the 
n of both Radio reception and Record playings, anc 
nt clarity of speech and music ls obtained 
few brief details 
overs § wavebands 15-50 metres, 190-550 and 800-2,000 metres 
Employes 6 vaives having PUSH-PULL for 5-6 watts output. 
@ Incorporates delayed A.V.C. on all wavebands and pre-selective feedback 
se Control operation on beth Radio and Gram 
] nalts supply socket for a Record Player 
mbled Chassis 12in. x 8in. x Gin. Dial aperture *jin 
non A.C. mains 200-250 volte 50 cycles. 
s INSTRUCTION and ASSEMBLY MANUAL Is available for 2/-. It contains very detatied 
practical drawings aud eoutt diagrams anda complete Component Price List 


THREE COMPLETELY ASSEMBLED 
ALL-WAVE SUPERHET CHASSIS 


@ Mode! B.3.P.P. A 6-valve 3-waveband Receiver with PUSH-PULL OUT- 
PUT 


@ Mode! B.3.P.P./R.F. A 7-valve 3-waveband Receiver 
R.F. stage with PUSH-PULL OUTPUT. 


The three 3 A.C. maine 100/110 volte and 200/250 volts, and 
empl he They were designed te the most modern specification 
great atten tion baving been given to the quality of reproduction which gives excellent clarity 
eech and masic on both gram. and radio, making them the ideal replacement chasis 

id Rediogram,” ete 


Model B.3 


4jin 


meorporating an 


vers are for operation on 
atest miniature valves 


Valve line-up, 6BE6G, 6BA6, GAT6, 6H W6, 6X4—wave 

band coverage short 16-60, medium 

is 7-550, long 900-2,000 metres. Con 

(1) volume with on/off; (2) tuning 

‘iy wheel type); (3) wavechang: 

T ) (aperetive 

Negative feed 

employed over the 

wudio stages, Chassis eize: 11 x 

Shin. high. Dial size 6) = 4)in 

complete and READY FOR 

excluding speaker £€12/12/- 
and ins, 7/6 extra) 

H.P. Terms €3/4/- deposit, 

at 17/8. 


Mote BAP? 


(oart 


12 months 


This model in the 

S Hecelver bat ineorporates tw 

onwés ¥ aL VES in PUSH-PULL, resulting 

” b really excellent quality reproduction up to approximately 

£15) 15/- (plus 7/6 carr. and ine.) of €3/19/- deposit, 12 months at £1/2/2 

P.P.R.F. This mode! le similar in appearance and has same waveband coverage 

8.4, but in addition it incorporates an R.F. STAGE together with PUBH-PULL 

yying & total of 7 vaives with two type 6B W6 in Push-Pull. This makes for + 

ve receiver with genuine quality reproduction. Price £18/18/- (plus 7/6 carr. and 
< leposit, 12 moathe at @) 


We can supply... COMPLETE KIT or 
ASSEMBLED CHASSIS FOR THE OSRAM 912 
AMPLIFIER. oo ~4 General Electric Co, 

A modern qual 12 watt Amplifier tor 

HOME CONST Rt oro having a Valve line-ug 

U700, 8309, 2720 and two N700's in Push-Pull 

The Assembly instructions include hve '' easy stage 

- ame and is available for 3/6. 
© KIT 
(Plas 7/6 


£23/10/- Carr, and ine 


WE WILL SUPPLE THE COMPLETELY ASSEMBLED 
AMPLIFIER Piue 
Carr. & v0 } 


H.P. Terma: 26/5/-. Deposit aad 12 months at €1/15/2 
We can upely ... COMPLETE KIT or ASSEMBLED CHASSIS 
THE ULLARD HIGH QUALITY AMPLIFIER 


A denig Mu Hard Ltd. of quality 6 valve 10 watt Amplifier 
incorporating “ ard valve line-up with two ELAGs 


Model B.3 
" he Mode 


the 


latest Mu 
LLL LS 
PRICE COMPLETELY ASSEMBLED TO SPECIFICATION £18/10'- 
arr. and | 
e pr “? ' pepoait G4’ 1 12 monthe « 
Prise te cousiat kt 6217. a. Pius 7 
b wembly Manual ls available for 2/6 


THE £11/10 


109 and 115 FLEET ST., | =* 
London, E.0.4, "iti" | fo 


tn 
An additions! « 


WITH THE ABOVE }-SPEED CHANGER AND AN 
P.M. SPEAKER as follows :— 


RECORD 
PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT-—QUALITY AT LOW COST 


This 3 SPEED AUTOCHANGER is by 


a Famous Manufacturer and is offered for 


£11/10’0 Pius 7/6 Carr, & In.) Normal Price 16) 10 

Hire Purchase Terms £2 17/6 

Dep. anc 12 months at 64. 

@ Thee unite wil! 
ol) three epeeds, 7in 


autochangr 
10in. and 


MIXED Tin 
recotdes 
separate sapphire 
78 ¢.p.m., which are 
_ inte position by « simple 
ewitoh 
@ Minimum 
red idin 


above 


baseboard size 


A bulk purchase 
ables us to offer these BRAND 
UNITS at this exceptional 


THE NEW 
ARMSTRONG F.C. 48 


A high quality replacement Radio or 
Radiogram Chassis having provision 
for an P.M. Poeder Unit 


PRICK ASSEMBLED and READY 


rxoe §=£23/18/0 


Pius 7/6 Carr. and Ina.) 


H.P. Terms £5/18/- 
12 months at £1/13/9. 


OUTSTANDING FEATURES INCLUDE : 
§ Vaives including 2 double Triodes 
& Watts outpat from push-pull tetrodes Heavy negative 
ssed resulting in neg distortion and high damping factor 
Provision for using P.M. adaptor to receive the present high qualit 
roan Wrotham and the new B.B.0, V.H.F. stations 
1 accensible socket at rear provides the power supply for this unit 
Independent controls give BAS# and TREBLE lift and cut with 
vneter visual indicator 
(ram position on wavecha/ 
4 Wavebands Coverage 16 
Large four 


Deposit and 


feeiback \« 


(raherniaalions 


unique Ther 


witch 
56-120 , 190-550, 1,000-2.000 metres 


ial 


AN OUTSTANDING OFFER 


BULK PURCHASE ENABLES US 


TO OFFER THIS “PUSH-PULL”’ 
7 VALVE SUPERHET RECEIVER 


For only £12/19'6 (Carr. &ins 
} 7/6 excra.) 
HP, — £3/4/6 Dep. 12 mehs. ac 18/4, 
These reoei vers Model AW5-7 are made by « 
wellknown set of manufacturers and iocor 
porate the latest Osram Vaive Line-up of 
470-—W77-—DH77—HI7-—U78 and 
N78’ in Posh Pull tor approx, 7 
atput. They cover 3 wavebands 
190-550 and 806-2,000 metres, and are for operation on AO 

A Gram posttion ls on the Wavechange Switeh 

sey make an excellent replacement Kadiogram Chassis having a Pt 
© the cha» i © speaker connection le aleo provided 

iis ». high, dial aperture Spin. « 4pin 


colour tiluminated 


two 
walls 
16-60 
maine 200-250 


nneetion 
Overall sise of « — 
(Dial Beoutahe 


iteneal 

ad tin 

ctor 49 

THESE RECHIVERS ARE BRAND NEW AND FULLY GUARANTEED 

The NEW COLLARO }SPEED UNIT 

MODEL } 554. 

@ A Nom Auted 3 unit having the new 
light weight STUDIO “ 0 " CRY®TAL PICK UP 

@ Will play 7 and 10in. and 12in. records 

@ THE VERY LATEST MODEL 


SPECIAL 
REDUCTIONS 


(Pius 5/ 
enrt. and ine.) 


FOR 


anne cee COMPLETE EQUIPMENT 


SUMMARY —Select a RECEIVER CHASSIS and we will og ho TOGETHER 


ach or 10-inch 


2 ar ig 10 
f if 


AUTOCHASGER WITH A SPEAKER AND — 


ooooo 


Wireress Worip January, 1955 


A % 
ia SUIT ANY BUDGET 


TWO COMPLETE “Hi-Fi” AMPLIFIER KITS 


“STERNS” HIGH QUALITY “STERNS” 12 Watt “HIGH 
8-10 WATT AMPLIFIER FIDELITY” Push-Pull AMPLIFIER 


Havin A very high quality t attractively 
tt : and Gnished te deep gold _ contro! 
attr clearly identified ‘ the panel 
Compriaing a Main A 

and @ Remote Contre 

Tone Control Unit. The 

control unit measures 

Gin Shin nt 

Price of COMPLETE KIT gy i49 ae a 

ineluding Valves and Drilled od Treble-Volume and 

Chasse, ea. (Pius 2/6 Garr. & Ine Siesenhens 


We will supply it Completely Balt tor £9/10/- 
(Pius 5/- Carr. & law 


Designed for high quatity reproduction up to un output level of 10 watts, having 6V6e feedback ts employ 

la Push-Pall aod ineorporating negative lewiback. [t is suitable for use with ail types fer which baa a 

of Pick-ope and most types of microphones snd the output transformer provides for with two PX20's atwl 6. ul 687 are used in the remote control un 

use of 3 and 16 chims epeakers BRIEP FRATURES THE COMPLETE KIT 18 AVAILABLE FOR 4/=/= (Carr. & Ina. 6/- exten 
Valve line up 625, GANT, 624, with 6VGe in pash pull THB COMPLET! . ASSEMBLED AND READY FOR USB £17 -'- 
The undistorted output level of up to 10 watts ls produced trom an input ef 25 ms £4/5/- D 14 Monthe ot £1/3/11 (Carr, & Loe. 7/6 « 
volta, The measured frequency range of the am ‘ nit shows an «x 
Pires clase reproduction of Radio (where a ‘Tuning Unit ls used) and Record Playing ponse from 14,000 =) down te 2 « . a, th s and treble rant « 
ore Base Kovst aud Trebie Coutrois provide an excellent range of frequenc ; ‘ eo gain at both ends of the {requency range from zero to a gau 
eoutre , nerefore, that ar correction led to suit t ‘ 
Very saticlactory resuite are obtained wth an average type ef high impedance y ‘ g - - | ~ coe f sa bd oom r jae a s 70 mv and 6.3% ite 
Moving Coll cr Crystai Microphone, « clear speech level of approx. 6 watts output at 2 amps, and 30 mA * provided for tuning unit, et This Amplifier compares 
being oltained. well with the Williamson similar designs at a fraction of their cost. The complete 
Power cupplies (IT aad LT) are available for o Tuning Unit. set of assembly instructior available for 2/- 


Vor operation on A.0. Mains 206-260 volts 60 cycles. 
THE ASSMMELY MANUAL is available for 1/- and includes detatled layouts and com eee 
ponent Price List. The NEW “LEAK” TL/10 AMPLI- 


SL LOO OFF FOO FF FFI 
POPPE OOOO PPD PDE FPSO TOO OO FIER and “Point One” PRE-AMPLIFIER 
PPP P PP DPD DPD DDD PPD PDD DD DDS 


SPECIAL PRICE REDUCTIONS 


‘ 

FOR COMPLETE w pte g-ton ol and fastidious 
‘ ill operate 
{ 
{ 


Thies Amplifier has 4 maximum output of 10 
watts and maintains in every respect ti 


world renowned 


SELECT A TUNING UNIT and AMPLI 
or TUNING UNIT, AMPLIFIER and RECORD Plaver 
(and a SPEAKER if required) and we will suppl 
REDUCED PRICE. H.P. TERMS ALSO Goren. 


sss? 
al li ll i i i i i ) ming Unit. Ao input en uator 


4.4.B. for descriptive leaflet, 
“STERNS” MODEL C.P.3. COMBINED 
AM/FM TUNING UNIT The " £72. 


ny 
A UNIT DESIGNED TO RECEIVE BOTH THE A.M. and F.M. BANDS ALN “AMPLivier ONLY: £17/17/-, or @4/7/- Deposit and 12 
WITH THE VERY HIGHEST DEGREE OF QUALITY. onthe at 44 
The * PO! ONE” PRE-AMPLIFIER ONLY: £10/10/-, or £2/12/6 Deposit 
A.M. TUNER SECTION. This employs « 4 vaive 3 waveband ciroult incorporating 2 and 12 months at 15/- 


Gages of L.¥. Amplification switched to provide bandwidths of 7.10 and 14 kejs. Valve 
WILLIAMSON AMPLIFIERS BY GOODSELL 


line-up: %79 Gliner) WIT (1.¥. Amplifier) W77 (@nd 1.7. Amplifier) DH77 (Detector 
These Amplifiers hardly need enlarging upon, it being sufficient to say that they have 


AVS and it AD. Amplifier) 

¥.M, TUNER SECTION, This ts « design incorporating a wide band R.F. stage followed 
Bow Seoome the accepted standard for quality reproduction by whieh all others are 
judged Two Move able 
mM DEL G.W.18. spletely to specification and giving 15 watts output, 


by « frequency changer which has variably tuned oscillator emabling the band 88-100 
meje be covered. Two stages of |.%. Amplification provides excelient sensitivity 
and « ratio type diseriminater stage gives high output with good A.M. rejection 
Price = 7/6 carriage H.P. Terma. Depoelt £8 
£33 15 * and insurance.) and 1% months at £2/7/5. 
MODEL G.W.12. Uses slightiy lower HT. voltage to produce 10-12 watts 


output but otherwise ig built completely to specificatior 
Priee (pina 7/6 carriage H.?. Terme Deposit 26} 
£27 10/- and insurance.) and 12 A ouths at g) tP ye 
THE MODEL P.F.A. TONE CONTROL UNIT. 
This Centro! Unit has established a reputation for its excellent quality of reproduction 
ans SET» Gee ateqeate gain for any type of pick-up. 
Tice plus 7/6 carriage H.P. Terme. Deposit £5/-/- 
_ un 820/-/-5 SS and 12 monteeat i802 
WE WAVE Them In STOCK AND with BE PLEASED 
TO DEMONSTRAT 


or send $ A. E. for illustrated and , leaflet 
~—— 


A THE aad vv wy “ULTRA LINEAR” 
M.A.S. AMPLIFIER. 
A“ High Fidelity “ Amplifier axing a Triede connected push 
pall output stage providing 10-12 watts output. 
‘J 


Price (Pp 6 carriage 
£14/17,6 © murace 
P. Terma. Deposit £3, wd 12 months of €1/1/1 
‘THE TONE CON ROL—PRE EAMP. UNIT. 
Recommended for this Amplifier is the model 
UL/PIT.C Ite main featares are adequate 
equalising for gramophune repre oducti 72, 
control of bass and 
Peed back 


i 
“Tie $12/12/- ese 


Terms. Deposit 23/4 i 12 months at 17/6. 


stantanenus 
mn aod moving 
»T. eapplies are available for « 


att 


A Gree postion switch 
the chassis ehabies the 
Tung, of gramo- 

rhe ewiteh 


POWER # mS. Adequate H.T. and 
LT. supply & obtained from the built-in 
power peck for 200-200 +. A.C. maine input. Full wave 
with « 624 rectifier vaive le used 
TUNING. A commen tuning control covers both the A.M. and P.M. bands, The dia 
te ealibented with station came and weve iengths for the A.M. chapnels and has « 
legging weale for the short wave aad P.M. bends 
ee DIMENSIONS. i4in. x Yin. = Dio. evers!! inciuding « three coloured full vision 
Sige Sjin. = 4)in. 
om ASSEMBLED A} * 1 FOR USE £€26/10/-. 
(Phes earriage G41 insurance 
LP. Teme Depo £6/7/6 cnt 12 months «6 €1/15/10. 


_-e-e-e-reyrryyuvwwyyTT 
ee DDD I DP DID? 


“STERNS" MODEL CP3G 3 WAVEBAND 
SUPERHET TUNING UNIT A highly sensitive tuning unit pro 


viding for excellent reception of stations on the shart wevebands (16-60 metrex 
medium Weveband (900-550 metres) and the long waveband (800-2000 metres) 
@ Valve linen 6K8G Drequeney Changer), 68K %q (.F. Amplifier), 6Q7_ (Detector, AVC and in 
AP. Amplifier), aad 524g (ectia 
A gramophone position ba tnourp 7 with me wavechange ewiteh and the 6 ' enc 
let A.P. Amplifier ter the gramophone ploku e OQ Tg vaive omen the When rubmitting orders, please include postage and packing. 


o 

@ Velume contro! and tone contro) operative in sboth radio and gramephone positions of the wavechang: 
wwitel 

@ This uolt & precisely cimilar in appearance to the AM/FM unit Mastrated, but the overall chassis 
dimensions are 12in. 2 6)im. « Sin. including the full vision dial. Size Bpin. x 4pin 

e . 


Ver 4.0, Mains only, power supply required-—H.T. 960 volte 30 mA, L.T. 6.3 volte 1) amy 
imoluding built-in power cupply €10/10/-. HF. Terms Depedt 


lll i 


euL ety sewer. exeluding power supply @0/-/-. Carriage and insurance 7/6 extra. 


JANUARY, 125 


THE “MINI TWO-THREE” 


An “ Alldry ” Battery Portable of 
midget ase, Ohi. « 4pin. x Sfin 
te cover medium wave 
bh 190-650 metres, with use of 
short trailer aerial 
the stmple oa of this Revel ver 
\e #0 arranged that either « 3-valve 
oot or & D-vaive (afterwards easily 
converted te the S-vaive) can be 
nade 
Consists of a T.R.F. ciroult using 
« ragenerative detector with HF 
etage and « high gain 


Alidry” battery. ' designed x0 that the — line op 


main eection can be su a4 & separate unit, an! can 
be mided at any time eet supplied as an“ Alldry 
Lattery Superhet can be accommodate! in the attach- 
case Ulustrated (aize Sjin. =x 4jin. « Tim). This ix 
attractively finisbed ee dark P name or 
blue rexine. As & comb lery perhet . 
Portable a polished cabinet is available to accommodat Bend @/- for the assembly instructions; they include simple and 
both Mains Unit and Batteries. Circuit incorporates delaye:| inplete practical component layouts and diagrams which enable 
A.V.C. and pre-selective Audio Feedback. The Set mplete in every detail) an:! the nost inexperienced constructor to sucessfully build either eet 
includes ready-wound frame eertala, fully aligned I.F. transf. and drilled chassis ‘lala 


i] { bled chassis Sin.  4in. x 2¢in. This receiver as Ulustrated 
built for 28 16/3 plas Mains Unit if required). Bend 1/3 for the fully descriptive Assembly {!(cONSTRU CTORS!! 
ides Practical Layouts and complete Price List of Components. Attache case available A NE SUPERHET TR RTABLE 


37/6 
“SUPER THREE” 
¥: PERSONAL SET ‘ BATTERY ELIMINATOR Designed for iocal hee reception e 


ete Kit of parts to build a Midget without the use of an externa! seria! 
giving This design provides for « S-valve 
(plus = Meta Rectifier) Superhet 

Receiver inc orpora ting: @ Frame Aerial 

for “room te room wee, provision 

ie alao mace for « short external aeria 

for the reception of Conts 


The 2-valve set can be completely 
wailt for 
the 3-valve 


Alidry Battery Eliminator 
approx. 69 volte and 1.4 volte 


eliminator 


H.T. end 
above ) 
¥ volts the featarse are as follows 
ate enemy aes @ For use on A.C. Mains 200-250 voits 
ght-alumintum case size 4fin.x lpia, x3fin. Price of complete Kit with | © This set include: a Maine Trane 
w assembly instructions, former and Chassis ie NOT live to mains 
ve oan offer @ similar COMPLETE KIT to provide approx. 00 volte and as many other sets of this type « 
Size of aeembied unit Tin. x 2fin.x Ijin. Price 47/6. and consequently the Keceiver can cntely bn 
used in the Kitchen, et 
A COMPLETE @ Vaive line up 6K8—637—KT61, plus Metal Rectifier 
- CAR RADIO “ @ The 1.7. Transformer ts supplied “ pre-aligned” and thereby ensures extreme 
simplicity of Tuning—in fact, more ample than most T.B.F. Reosivers 
FOR THE HOME @ Compact and easy to build simple” point to point ” practical diagrams are supplied 
CONSTRUCTOR with a 7 drilled chassis. 
Lpin. x 4fin. x Spin. The complete iver Chasis can be bullt te cover the £6 6 6 
Medium Wavebaad only for *. . 
esign of a complete 56-VALVE 
PERHET RECEIVER em Or te cover both Long and Medium Waves for £6 s 16 . 3 
n B.P. Mage . The attractive Polished Wood Cabinet 11} inches wide, 94 1 0 
. . 


we pparate ViBRATOR PACK size 44 * 2) 54 inches high amd 6 inches deep tllustmted above is 


atl or 12 walt DC buh t this complete Receiver and Vineotes Pack The CONST RUCTOR'S MANUAL is available for ]/-, thie shows the component prices 


‘ Vaives, Drilled Ch and Sin. P.M. & 96 which are all avallable for separate purchase 
ase j e« aanis t 


peaker f 3 
‘ _ ) Or the Receiver Components for €0/19/6 aad the ibrator A DOAL-CHANNEL PRE-AMPLIFIER and 
X-GOVT. Receiver, it is a new design employing new Components TUBE CONTROL UNIT 


he mplete set of ASSEMBLY INSTRUCTIONS, CLROUITS and 
AYOUTS, including « complete individual Component Price List 


Attractively finished in “ Old Gold 


A BULK PURCHASE ENABLES THis aod providing full control of BASS 


SPECIAL PRICE REDUCTION pow Age tO ge peat 


Or THE FAMOUS it cam be used with any amplifier 
E and with any pick-up, the range of 
SHAFTESBURY PORTABLE AMPLIFIER frequency ‘somisel provided by th 
unit affording emple compensation 
Suitable for home use and small Halls. Has matehed for all types of pick-ups and aii natures of 
inputs for both Record Players and Microphone recordings, Le, English, American and long-playing, 
Also for the “ mixing " and * fading" of without recourse to pick-up correction. The extreme 
Loth Gram. and speech as requested. flexibility of the bass and treble control ls euch thet the level of bass 
and treble can be set to sult any conditions yy of the volume output of the 
amplifier, Reaponse characteristics are given in 12-watt amplifier advt. The anit 
measures only Vin. x 4in. «2)in., Including self-contained power supply end can be 
acoommedated either on or away from the main amplifier, i.«.. on the front pane 
w any other position. Price including 4: chassis, valves (6@N7 and 
Compicte assembly date are available separately for ]/- Completely 
vad 


tor use, €5/6/ 
“MINI-TWIN" 1-VALVE BATTERY SET 


A design of a simple l-vaive 2-stage Battery Recsiver 
diving excellent resuite on medium and long wavebaad« 
and havin exceptionally low battery consumption 
Drilled chassis an | practical diagrams take it the ideo 
COMPRISING set for the beginner to bulld 
mt + for ase on AA « DC. maine 200-200 volts with The complete chassis, including valve, can be tullt for 
wating independent Volume Controls for Mike and Gram 37/6, plus 6/11 P/Tax, the attractive plastic case le O/6 
faded at will, a variable Tone Control and independent and eultable head on, 14/0 
and G The complete assemtly instructions, layouts an! a com 
erse Carbon micr ghene which obtains ite polarizing carvent from the ponent price list are available for 1/6 
batterios are necessary 
name P.M. Speaker with the “ Tisona magnet for firet-clas 


THE COMPLETE EQUIPMENT is all contained in the A COMPLETELY ASSEMBLED 
PORTABLE CARRYING CASE £18'0'0 4 VALVE T.R. F. CHASSI 


D in uding 4h in. PLM 


1 {rom €90/9/-. HIRE PURCHASE TERMS. DEPOSIT £4/10)- par KARER and VALVES 
nts of £1/5/4 @ Light weight @ Easy to CARRY @ UES This receiver is of the 
An Ulusteated leaflet « aining free data ie available on receipt alent 
Pon AD 
>: rvers both Long and Wedium 
Wavebands and includes the 
D modern BVA miniature vaiver 
» being 12RAS — 
gowe it 


incorporates "Permeability 
109 and 115 FLEET ST. Pexccilent aalestivity “ads 


The overs}! slag of the complete chasse 
ncluding speaker & 10}m. = 4)in. * Shin 


LONDON, E.0.4, Phone: CENTRAL 5812-34 [Oe ie ee ar a al nami 


-_-T----eeeroyryYryryrOy,ryvrvrvryyyFyY- 
ill ll i 


126 WIRELESS WORLD 


PROOP S tnos. iro 


The Walk-atound Shop 
* ENORMOUS PURCHASE « 


of ““MEDRESCO” DEAF AIDS 


We have purchased from the Ministry of Supply 
as surplus, thousands of “ Medresco’’ Deaf Aids type 
OL 10. Some we have reassembled but all are in 
perfect working order. 


THE RADIO-MINDED AMATEUR will at once see the possibilities of 
converting this unit into many interesting devices 
such as: 


MINIATURE RADIO RECEIVER—MODEL CONTROL 
EQUIPMENT — BABY ALARM — PRE-AMPLIFIER— 
INTERCOM TELEPHONE, etc., in addition to its 
original application 


WE HAVE DEVELOPED TWO INTERESTING CONVERSIONS 


4. A Crystal Receiver incorporating a Germanium Diode, which may be built 
into the existing case (in place of the microphone). Loud headphone signals are 
thue obtainable in any area where the merest 
whisper is heard on an ordinary crystal 
receiver, This cireuit requires no alteration 


to the wiring. 


2. Alternatively we offer a circuit describing 
conversion of the first stage into a Detector 
with reaction. This converts the unit into an 
0-V-2 (detector with two stages of amplifica- 
tion) receiver which is ‘capable of receiving 
transmiseions within an area of many hun- 
dreds of miles. Conversion details are for 
medium waves only, however, conversion to 
long or short waves would present no diffi 


TECHNICAL DESCRIPTION 


\ three stage resistance coupled amplifier 
tw stages with CV 885 (U.S.A. equivalent 
505) Pentodes and a CV 886 (U.S.A 
alent CK 502) output Pentode Total 
supply required is 1.5 V. at 06 mA 

1! HT supply required is 30 V. at approxi 
stely 1.2 mA A sensitive Crystal micro 
phone is incorporated rhe output circuit 
consists of a 60H choke with a feed back 
winding and a suitable condenser to isolate 
the HT current A two position tone control 
switch is ineorporated A knurled knob 
(see case) gives finger-tip volume control 
Case sizes: length Sfin. Width 2tin. Depth 
lin. Battery leads and plugs are fitted 


WE OFFER the “ Medresco”™ units in 


perfect working order (every one checked 


by experts) complete with Crystal 


Microphone and eae i / 
three Miniature Valves 27 6 


the remarkably low price of Post | 


culties to the technically minded. This circuit "Price without Crystal Microphone 23/6 
however, involves fairly intricate wiring (in p 
ost 
view of the miniature components used) and ACCESSORIES 
although only a few connections are involved Miniature crystal 
we do not recommend this conversion except lead and plug 
to those fairly competent with a soldering iron Ever-Ready 1.5 V. LT battery (Type D 18 
Eever-Ready 30 V HT battery (Type 
B 119) 
A miniature loudspeaker may be operated Ever-Ready 45 V. HT battery (Typ: 


(at low volume levels) from either of the B 106) for grenter gain and output 
above circuits; for this we recommend a 

iS V. HT supply. *The crystal microphone ix 

{ ised f ' , . (1) Set of parts for Crystal Receiver i) 
of course, not required tor the above conver (2) Set of parts for O.V.2 Receiver 6 
ions, Circuits supplied Free. Cireuits for above conversions, supplied Fre 


earpiece complete with 


QUANTITY ENQUIRIES 7/6 


weleomed from deaf 


onversion Accessories 


Consultants Stockiats 


Exporter 


HEADBAND TORCHES Leaves both MOVING-COIL METERS. Centre-Zero 
hands free for awkward jobs M.E.S. holder 2in. square basic 750-0-750 microamps Origi- 
bulb and reflector, headband with rubber pad nally air thermometer.) 4/6. 

‘ battery box with 4ft. cable all wired ready for TANNOY P.A. SPEAKERS. S wan Ge 
Suitable use Price 4/-. Needs 4}v. battery Vidor } Dh 

VOO17 of similar standard battery am. P.M 

MICROPHONES. = [lectro- magnetic Lji 

diam., fitted with switch. 1/9 post paid 

ly soma 1 Aipeowen Ball type No. 1 Portable 


* ‘amihno 1/6 raid 
AR reL PHONES. Cold cathods 
lotes type ot 20, 10/- 


ERICSSON COUNTER VALVES. De 
catrons) type G.C.10.A, 10/- 


DISC-SEALER TRIOODE. Lighthouse tube 
GLA46A (194 Boxed. New. 25/-. 
65N7 «.¢. — Ex-new surplus units, 


heceiven n UNIT Ex-TRII43A 
for conversion to 2 metres and F.M. Wrotham 
Circuit diagram free. Price Was valves, 9/-, p.p 
TRANSMITTER UNIT Ex TRIIGIA Suit- 
able for conversion to 2 metres Circuit dia- 
ram and coil conversion details supplied free 
rice less valves Ost paid 
ABRIAL sections i2in. long, sleeved for 
making up length desired, jin. diam. Copper 
plated. 2/3 per doz. sections, Post paid 


WE ALSO HAVE LARGE STOCKS OF :—RADIO VALVES, COMPONENTS, TRANSMITTERS, AIRCRAFT GENERATORS, MOTORS, 
CUT-OUTS, SOLENOIDS, DIMMER SWITCHES, TERMINAL BLOCKS PUMPS, ETC 


with re-entrant baffle mounted in 
wooden cabinet with line OP trans. Militar 
surplus Cat. No. ZB11565, price 20/-. Enquiries 
vited for quantities 

WOBBULATORS. Cossor type 343 ganging 
oscillator. £5/10/-. Crg. and Pkg. 10 
BLOCK CONDENSERS. & mid. 600 V.W 
tropical. 750 V.W. normal $/-. 


NOTE Orders & Enquir es to Dept Except where already stated please include | - for postage and packing under 20 - Over 20'- free 


O OPEN ALL DAY SATURDAY. Shop hours 9 a.m. to 6 p.m. 
P F @) p S$ BROS. LTD. The Waltlk-around Shop 
ROAD LONDON Ww. Telephone LANgham 0141 


TOTTENHAM COURT 


JANUARY, 1955 WIRELESS Worip 


RADIO - TELEVISION HI-FI ELECTRONICS RECORDERS 


|" OUTSTANDING VALUE 1 | 


FEW ONLY LEFT! 
BUY WITHOUT DELAY 


COMPLETE 5 VALVE RADIO CHASSIS 
BRAND NEW AND UNUSED, AC/DC Mains 200,250 volts 
@ I.F. 465 Ke/s. 


Completely wired and ready for 
use with the addition of a ONLY bah tien 


Speaker and Output Trans- / 
me 69/6 | 2s: 


fue cme only: Volume and LESS VALVES @ 3 Station Pre Set 
THE IDEAL SECOND SET Valves used: 10C1 freq. changer, Post 3s. 6d. extra @ Frame Aerial. 
A Cabinet will be available shortly. 10F9 or UF41 IF. Amp., 10OLD11 F 
or UBC41 AVC and Det., 10P14 sesceccecsecsscccencee © Fully aligned, 
J J > PRICE 
output, U404 or UY4! rect eeurall ene @ Sas of chek 
Circuit diagram supplied. Avail cs. 19.6 only 10° = 54’ 


able separately at is. 6d. post free. +, Post 3s. 6d. extra max. height 5{’ 


You can fit this Unit into 
existing TV receiver for 
radio reception. 


LASKY’S T.V. 12 VOLT-4 WATT MOBILE AMPLIFIERS|R 41455 RECEIVERS 
CONSTRUCTORS’ PARCELS BRAND NEW AND UNUSED 
. | WIDE yg! bf pe ET ot omeut- » Comelete wick peuee wnt, vibentes type NOW AVAILABLE 
niaining ferroxcube line E trans- J ), and all vaives. itted with rubber coverec cay 
1er, ferroxcube scamming coils, frame | duty battery lead. ON “ee TERMS 
put transformer, p.m. focus wumit,| By famous manufacturer, in metal cabinet, grey crackle ERIAL TESTED 
locking osc teanaformies, 14>, = finish, Size: 10in. x 64in. x Bin. Output impedance 3 ohms BRAND NEW BEFORE DESPATOH 
17-inch mask and glass, width an s is r or o on 
linearity controls Also the following With the addition of a loudspeaker, this is ready for operatior 
ulves:—6U4gt, 6CD6, 6AL5, 2—6AM5 | Finest quality components throughout 
N78), 3--12AU7. Full circuit Complete with carbon hand-microphone with screened lead 
LASKY’S PRICE Can also be used as a power pack and output stage for a 
COMPLETE 68/15/11 car radio 
Carriage 3/6 extra LASKY’S PRICE £7 19 6 OR LESS £6 
. STE 6 micropHone £6.19.6 
No. 2 The WIDE ANGLE PARCEL. | COMPLETE : . 
As No. 1 parcel. But less valves. Carriage 5/- per unit extra 
LASKY’S PRICE 94/11 


Carriage 2/6 extra 


No. 3 All brand new components by THE OSRAM 912 THE MULLARD 1012 
Igranic. Comprises E.H.T. flyback line AMPLIFIER KIT AMPLIFIER KIT 
transformer, 7-10 Ky. with ferroxcube] ali components im stock.| All components, chassis and| These well-known Ex-Air Ministery 
ore and rectifier heater winding; scanning | Chassis, Partridge trans.,| valves in stock Availab'e | Receivers need no further introduc 
vils; frame output pages mn : on chokes, W/B, etc. Available | separately tion. Supplied complete with 10 valves 
cus unit with vernier adjuster, U. separately : ‘ and full circuit data 
E.H.T. rectifier, 12in. mask and glas.| Tee moog 3/6 post free. | ee 2e Pom free. | LASKY'S PRICE £11.1 
LASKY’S PRICE FOR THE ’ — BRAND NEW 19.6 
COMPLETE PARCEL 79/6 FULL RANGE OF Secondhand. Specially £9.19.6 
riage and packing 3/6 extra ALUMINIUM CHASSIS DULCI RADIO Selected rade | . . 


Complete set of metal-work. 18 S.W.G., undrilled, with CHASSIS IN STOCK Secondhand Cyrade 2 £7.19.6 
1 i. Comprising main chassis | 4 ‘ides, reinforced corners | ¢ types to choose from. | Carriage 17/6 per receiver extra, includin 
spports and valve-holders. (Less| Depth 2}in 10/- returnable on case 4 ’ 
ion chassis PRICE 25/-.| 6°«4". 4 
( i la c d of @ » ‘ . TY 
arriage 3/6 extra 8° <6", S/-| 16 wer ASSEMBLED POWER 
° . ao ERS. PACK OUTPUT STAGE FOR 


7 ZCTIFIERS 10° » 7" 6 P 
METAL RECTIFIERS . 6 Eixtensive range in stock R.115S RECRIVER, 


, 2 Ww. 12° « 8° 7 ’ 
oor iS ye I fh ee 4 9° Immediate delivery Wharfe-| Por use on 200-250 vy A.C. mains 
10 amps 6 ’ dale, W/B, Goodmans, Baker, | Complete with 2 valves In mets 
12 volts Post 1/- chassis «xtra.! GEC case size: 12 * 7» = a 
so 3/11 LASKY’S PRICE, 79/6. Carr. 45 
1 amp Power Pack as above Pitted with 
b+ : “THE HARROW” Baffle Radio Cabinet | 6iin. p.m. speaker 
SUPERHET COIL PACKS ‘ LASKY'’S PRICE £5/S/-. Carr. § 
With Circuit Build a second set to be 
LMSG Siem 8 5 x 2lin proud of Pleasing , » 1a ' 
With jin spindle, 19 6. . lesign cabinet, with} STH4 ANOTHER SUPER BUY 


No. 2. M.S.S. Size: 4x4 3in > Grilled chassis, dial, | Tape Recorder 
With jin. spindle, 16 -. m drive and back. Finished Heads 
Both for use with 465 Ke/s. LF ee ws satin mahogany By “Phidelity” 
. veneer. Outside dims 
PORTABLE RECORD PLAYERS 17}in, wide, 11}in. high, | High imped 
Single speed auto changer, with amplifie-, comp oe a4 Faw» vg 
in case. A FEW LEFT AS PREVIOUS LASKY’S —_— 


Is f 
ADVT. £10/19/6. Carriage 10/6. -- PRICE 32/6 Size lin. diam. fin, high 
Carriage 2/- Twin track. ‘ 


HIRE PURCHASE TERMS AVAILABLE Receiver design uses | Erase . 
2-6K7, 6V6 < J A vedanc 
ON CERTAIN ITEMS Toul ‘cont to build [PAR BELOW AGTUAL 
Send for proposal form. Please give eos than £5/10/- FACTURING COST, LESS THAN 
jetails of the equipment required Circuit for receiver 1/6. 'HALP USUAL PRICE. 


ORE MONEY-SAVING KY BARGAINS ON NEXT PAGE 


Wireress Worip January, 1955 
SAYE POUNDS! ORDER BY POST IF YOU CANNOT CALL 


>: Handsome Console Cabinets 
THE DE-LUXE 


Now supplied complete with mask 
glass, castors, shelf, bearers, C. 
neck end protector, back, - 
fret and baffle board Finished in 
beautiful figured medium, light o 
jJark walnut veneer, with high 
polish. Suitable for most home con 
structor T.V. receivers, including the 
* Viewmaster,” ‘* Practical 
vision,” ‘“* Tele-King,” ** 

view,” ‘Wireless Wo 

Can be supplied with cut-out fo: 
14in., 16in. and 17in.C.R. tubes at no 
extra cost 


THE FAMOUS 


“TELE-KING” 
5 CHANNEL, i6 or !7in. 
WIDE ANGLE. LARGE SCREEN 


Do you know . . . this famous and well 

home constructor superhet TV 
set can now be built for £29/10/- 
including vaives. Only wwhbe and 
cabinet extra 


Every component can be supplied 
separately. 
Pull constructional data, wiring 


diigrams and circuits, post free, 


An allowance of 4s. 6d. will be made 
if the mask is not required 
Inside Dimensions be; th 16hin.; 
width 174in,; height 28in. Overall 
height 32in. and width 18}in 


WHY NOT CONVERT YOUR 
TABLE RECEIVER TO A CON- 
SOLE MODEL? 

Adaptor frames for fittir s 9in. o 
10in. C.R. tubes can be supplied if 
required 


Sf £8.10.0 H.P. Terms. Deposit £2/17/- 


Carriage 12/6 extra plus carriage Balance plus charges 
spread over 12 months 


WRiTe —-, FOR OUR “TELE-KING” PRICE LIST. 
— CAN SAVE YOU MONEY. 


A MULTI CHANNEL TUNER FOR THE “TELE-KING” 
WILL BE AVAILABLE SHORTLY. 


ELECTROLYTIC C.R.T, Neck Protectors 
CONDENSERS " 
SPECIAL T.V. 

ALL BRAND NEW CONDENSERS 
64 mfd. 450 v.w 
100 mfd. 450 v.w 
52 + 100 mfd, 450 v.w. 
100 200 mfd. 350 v.w. 


THE ROTHESAY 


This cubinet is really the last word 
mM outstanding contemporary de 
sign. Absolutely rigid construc- 
tion throughout with the finest 
laminated woods, veneered in 
walnut, polished light, medium 
or dark shade Fitted with gold 
anodised speaker grille The 
C.R.T. aperture frame is detach 
able, supplied to suit any size 
tube to order. Pull length doors 
if required can be supplied with 
the cabinet. Veneered both sides 
and polished to match the 
cabinet, they will be mounted 
with full length piano hinges 


NOTE ee of » ows 


DENCO P.M, FEEDER UNIT 
All components and vaives in stock 
Uses 6AM6, 12AH86, EBOI, and 
two 6AB6. THE COMPLETE 
PARCEL €6/7/6. Post extra. All 
components available separately 


/ 


9 
6 
6 
6 
3 
1 
A 
6 
6 
6 
i) 
6 
6 
6 
6 
i 


<2222¢¢2¢¢ 


+ 16 mfd, 450 v 
12 mfd, 450 
6 mfd. 950 vy 
6 mid. 450 v 


——— = 
aon 


VALVES & C.R, TUBES, Over 
25,000 in stock, Mullard, Brimar 
Osram, G.E.C., Ferranti, etc. 


I 
2 
3 
3 
3 
3 
5 
3 
2 
5 
4 
2) 
3 
4 
2 
7 
5 


mfd. 450 v.. i 
OTHER SINGLE AND | METROSILS. 10 Ky. 5/- 
CONDENSERS 


xzxSes 


Outside ates” aad high, 21 fin 
wide, 2l}in. deep Inside dim 
18jin wide, 19}in. deep Size of 
top 22}in. x Z1jin. Thickness jin 


baie £9.19.6 


Carriage 15/- extra 


BRIMISTORS. 
CZ.1 1/6 each. CZ.3 9d. cach 


OUTPUT TRANSPORMERS 
Midget Pentode. . 3/6 
Miniature Personal, 354, etc. 3/6 
Standard pentode ail 

Push-Pull 6V6 96 © H.P. TERMS. Deposit £3/10/- 
Muld Ratio, P.P. ie @ plus carriage charge. Balance plus The Rothesay cabinet with doors 


Be ee D898 OT Ft CORO ESOS CRE ASOS UO OP Eee re a 


‘04 mfd, 12.5 Ky e Heavy Duty, P.P @ charges spread over 12 month: Price £14/9/6 
SeeeeeeeeCeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese 


Have you seen Lasky’s NEW BRANCH? 
42 TOTTENHAM COURT ROAD, WI. 


Midway between Tottenham Court Road and Goodge Street Underground Stns 
Phone ; MUS 2605. Hours:- 9 a.m. to 6 p.m 


Immense stocks of all our usual lines plus 
everything for the Serviceman, “ Ham'"’ and 
Home Constructor 


Radio, Television, Hi-Fi, Electronics, P.A. 
Equipment, Recorders, etc. 


Stockists of these famous products:— 
Wharfedale, Stentorian, Goodmans, Baker's, 
Leak, Cosmocord, Vitavox, Hunts, T.C.C., 
Dubilier, Garrard, Collaro, G.E.C., Wearite, 
Grundig, etc. 


SKY BARGAINS ON NEXT PAGE 


January, 1955 


EVERYTHIN( 


FO)R 


SPECIAL OFFER. 12 IN. 

—- RAY able fr 

tandard hy suitable for 
LIM 


T.V quan 

TITY. LASKY’S RICE 
£12/19/6. Carriage and 
15/- extra, 


insurance 


ION TRAPS. All types, 3/-. 


ARMOUR PLATE GLASS 
l6in. Actual size 17}in. x 
15}in. x din . Wi 
15in. Actual size 16fin. x 
13in. « tin 6/11 
12in. Actual size 13in. x 
10}in. x tin 4/- 
in. Actual size 9in. x Sin 
yin 3/- 


TRIPLEX DARK SCREEN 
FILTERS 

7/6 
: 9/6 
Postage and packing 5/- per piece 
extra. (This charge is necessary 
owing to extra packing required 


PERSPEX IMPLOSION 
GUARDS, incorporating ¢s- 
itcheon and filter plate. 
12in 
i2in. de Luxe 
l6in. de Luxe 


C.R.T. MASKS. Brand New 
LATEST ASPECT RATIO 
9in cy 

10in 

12in. Rubber 

12in. Old Ratio 

12in. Escutcheon mask, with 

Perspex filter 

14in. Rectangular 

15in. Crearn rubber 

i6in. Plastic, white 

17in. Rectangular 


TELESCOPIC 
AERIAL MASTS 
As previously advertised Com- 
LASKY’S PRICE 25/-. 
Carriage 2/6 extra. 


plete 


40 m/a 
60 m/a 
SU m/a 


TRANSFORMER 
tapped as follows 
10, 12, 15, r-* - 
volts at 2 
PRICE. 176 6. 


SPEC —_ 


rTELEV seeon SELENIUM 
RE aC FIERS 
* Sentercell ” 


3/50, 4.0 kV 
3/100, 8.0 kV 
4/160, 12.8 kV 
3/200, 16 kV 


DD DD A 


MANUFAC 1 ie x E! 
SURPLUS RP. A 
OSCILLATOR C SOILS 

Doubler type, 6-9 kV. Uses 1 or 2 
EY5\'s. LASKY’S PRICE 12/6, 


MANUFACTURERS’ 


TV COMPONENT 


WIDE ANGLE 36mm. 

Line E.H.T. trans. 
cube core. 9-16 kV. 

Scanning Coils, low imp. 
line and frame 

Frame Output Teansformer 

Scanning Coils low > 
line and frame 

Frame Sadiing osc. trans- 
former .. 

Line Blocking osc. trans- 
former, caslam cored 

Focus Magnets Ferroxdure 

+ ed Magnets. Iron 


—— 


Duomag Focalisers oat 
300 m/a. Smoothing chokes 


Electromagnetic focus coil, 
with combined scan coils 


SURPLUS 
BARGAINS 


STANDARD 
35mm. 


Line Output Transformers No. 
E.H.T. 12/6 Line Output Trans- 
formers 6-9 kV, E.H.T. and 6.3 v 
winding. Ferrox-cube 19/6 
Scanning coils. Low imp. 
line and frame ; 
Scanning Coils. Low imp 
line and frame, by Igranic 14/6 
Line blocking oscillator trans- 
former 
Frame blocking oscillator 
transformer 4/6 
Frame output transformer 7/6 
Focus Magnets 
Without Vernier 
With Vernier 
Focus Coils 
200 m/a 


12/6 


12/6 
17/6 
Electromagnetic 12/6 
Smoothing chokes 10/6 


AERIAL ROD SECTIONS 


Steel, yg 4 copper ome. 
_—— Vt» diameter 


may be “be fit ) 
2/6 per 
POST FREE. 


MAINS TRANSFORMERS 
All 200-250 v. ~ AL primar: 
Finest quality, fully guaranteed. 
MBA/5. ate v. 80 mA 
6.3 v.44, 5 v.24. Both fila- 
ments tapped at 4 volts. An 
ideal replacement trans. 
wv 4 -0- r v 
6.3 ¥ a. 
tapping board. ’ Price 22/6. 
MBA/7. 250-0-250 v. 80 mA. 
63 v.34, 5 v.24. Both fila- 

at 4 volts, 18/-. 


MBA/S. SPECIAL OFFE 
pe 4 through type. 235-0-235 v. 
634.34 12/6. 


canaan 400-0-400 v. 60 mA. 
6.3 v. la. 4. 2.5 a. Price 12/6, 
AT/3. Auto transformer. 0-10- 
120, 200-230-240 volts 100 watts 

Price 17/6. 


aoe FIELD Cranes 
; /6 
» sound ‘and 6tin. —— 


CYLDON 5-CHANNEL 

SWITCHED TELETUNERS 
Brand rew.  In- 

stant and positive 

selection of any one 

of the 5 BBC. 

television channels, 

by a single con- 


RF pentode and EC C81 or 12AT7 
Double Diode Triode as 
quency changer. 

obtained by 

mental inductances, Size 44 x 
23 x 2tin ae | s™ long, 
jin. diameter. 

9.5-14 Me/s., noise Tis 

channels better than 

LF. rejection than 
on all 

24dB. 

valves, 


POST FREE. 


TAPE RECORDER AMPLI- 
FIERS. Complete with 45 
valves: 2 6SN7, 2 6V6, 1 5Z4 
Twin inputs, also volume control 
and record level. On aluminium 
chassis, size 114 x 24 x 9in. Com- 
plete with valves and 8in. 


speaker. Totally enclosed in case 
LASKY’S PRICE £9/19/6. 
Less cover £8/15 

Less cover and head lift trans- 
former, £7 15/-, 


Carriage 5/- per unit extra. 


INTERCOM, UNITS 
4-station operation. For use on 
A.C./D.C. mains 200-250 volts 
Complete, with 3 a Fitted in 
attractive ic cab 

MAS UNIT” ts) 19/6. 
Carriage 5/- extra. 
Extension Units, price 21/- each 
complete, Carriage 2/- each extra 


P.M, LOUDSPEAKERS 
2}in., 16/-, Sin., 18/6. Stim 16/6. 
8in., 18/6, 10in., 19/11. 


ENERGISED SPEAKERS 
Sin. with O/T 600 ohm field, 15/6 
Sin. less OFT 600 ohm field, 12/6 
Sin. less O/T 1 ohm field, 
12/6. 6tin. with O/T 600 ohm 
field, 14/-, 


CO-AXIAL CABLE 
75-80 ohms impedance 
5 a Core, per yard 


ad 
Core, ele oes 1 
Twin Belenee 3 ees. per 
yard 6d. 


caver DIODES. 
ends. 


Hileher "Gr 


Assorted 


Glass 


for 30/-, Post free 


SPECIAL OFFER! 
PLESSEY AUTOMATIC 
RECORD CHANGERS 
3-speed Miner, crystal curn- 
over head. Brand New and 
Unused in maker's orginal 
— Limited quantity 

on 
CASKY'S PRICE £9/19/6. 
Carriage 3/6 extra. 


NOTE: Where postage 

charge is not stated, please 
add a reasonable amount to 
remittance to cover postage. 


3-WATT AC/DC 


* Push pull 


4 valves: 2 ULAI in Ee 
Input voltage 100/110 
to 230 volts. Su 
details, Size: -—-9 x 


1 each RM2 and RM3. 


MIDGET AMPLIFIERS 
* Very high gain 


Rul, J } ee and 1 UAF42 


tape recorders, home record plavers, baby alarms, etc 
etc. Supplied complete, — pooh <A and Tam 


65/- 


CARRIAGE FREE 


4 valves. 
Highest quality miniature 
components used rough- 
out. An auxiliary 60 m/a 
output is fitted, for use with 
a radio feeder. etc. 
BRAND NEW AND 
UNUSED. IN MAKER'S 
CARTONS. 


370 HARROW ROAD, 


—ee a 
TWO ADDRESSES FOR PERSONAL CALLERS 


Open all day Saturday. 


PADDINGTON, W.9. 


(Opposite Paddington Hospital) 


CUNningham 1979/7214, 


Early closing : 


42 TOTTEN!.AM COURT 


Thursday 


ROAD, W.1. 


Between T.C.R, and Goodge St. Stns 


MUSeum 1605. 


Wiretess Wori_p JANUARY, 1955 


to announce séva: 
purchase facilities 
item over £10. Ask tor 
details, mentioning what you 
interested in 


22 GET POWER UNIT NO. 4MK1 ZA10476 
se 4 metal rectifiers each ‘ 


18, TOTTENHAM COURT ROAD, LONDON, W.1 


VALVES 
MUSeum 5929/0095 “ 
A stame 
All goods specially selected for quality and vaine. Prompt Service — Money-back guarantee It will pay you 


to vimt our new rebuilt shop premises. Situated $0 yds only from Tottenham Court Road Tube ‘Genuine Lt RECTIFIERS TYPE RK 


TAPE RECORDING EQUIPMENT 


take = SPECIAL PURCHASE OF EX-NEW ZEALAND] '" "2" )° brldge typ 


ape Usha. eassses vn ida. ARMY TRANSMITTER RECEIVERS. 13S Bw: bag tr 


deap, Completes 
TYPE 201 MEK. CHARGER TRANSFORMERS. In; 
t i. 2 s 
v.4a 


STEEL InsTRUMEN? BOXES | 
n Brown or B 
«and insulated 


BRAND WEW C.R. TUBES. — by lee 
manuf a 7 4KP4A Latest t 
l4in. rectar 3 heater 
k f 
mor ( a 3/19/6 
By Parmele - ial PERSONAL CALLERS ONLY 
y be obtained by the use of " . . it 
ack, requiring 12 volt ing v e lin ; " 
6. 1.¥.T.'s, Set weighs 58) ibs. Mes er vie AMERICAN INDsCATOR UNIT Fars 
" hee ram new, and price is €6/10/6 o » 10/- pack arria BCOZDA B w incorporating 
os , e €3/8/4 : et | lly illustrated 60 pag " . \ . 7 
cond stamp for lluetrat 1 ‘ agente! actia ault-finding et« 


trues Ta implies REMOTE CONTROL UNITS 


nite originally intended for use with 
Uer/receiver, when inter-connected 


4 


riinary telephones or fer pract - - 
m7 Complete in handsome oe! « — 6-VOLT VIBRATOR PACK. 
SPECIAL PURCHASE. We can offer strictly y ordinary toreh battery . : . t input ty 146 
limited supply of ** Limpet "' telephone tape | buszer unit. Price tor each is 18 4 jand ed 
recorder attachments Simply stick rubber eA phew an be supplied « 
snction pad to base of telephone and plus yhone. The whole 
inpat-jack your tape recorder , fall operating 


‘ 


r.a 4 oditior 


soming telephone ‘ » Cc 9 
conversation. Our price abolutely comp ete 1 ty Li . ae oe 
with lead ond jack plug. 17/6 only, post 
tree 


Certain other spares are av 


ae will receive r very p 


Menulecturer's surplus high-quality crystal 
mierophone tor baad or stand use. A lew 
only ot 50 post tree We also have 
limited mamber of Ronette Type ZA eryste! 
microphone inserts at 25 6 


METER SPRCIAL We 


METERS 
Fitting 
ni 


& 


6/6 


ee 
Fu Daw 
2am 


~~ 
‘*@no* 


THREE GANG DITTO, ting feet 
66 


L.T TRANSFORMER ADMIRALTY 
Hea 180/230 ¥. input, 4.2 ¥.5 


rn 


‘ p. 25/- only, plus 
TELESCOPIC AERIAL MAST 
’ . ter maat Tota 


appar 


~ 


OO~71@-2~2— 


VIBRATOR PAC * 

12 volt input, | 

plete with 

RIGA REC ~ yen 


able in 


<< ce Kee ee SK ee EY 
8 
@2@2a 


BATTERY CHARGER 6/12 ¥.4 A. Attra 
£11/19'6 red metal oa Fine 
er together 


Pius 10/- packing ot " 
Riles RNC ven UNIT 
i 


FIO DO-+!@ 


HEADPHONES Brand 
; Round projection 5 G. Brow _ I 
¥.8q. = Flush Square. F 


METER RECTIFIERS. 1 mA 


EX-W.D. CATHODE RAY TUBES. « eture ve 17 
ot BBi~, Aloo VOR1I99A—Ideal for om . b, eore ‘ ‘ 4 co AXIAL GABLE. 

with slight cut-off, very suitable for o eating parpe ov ’ 
hese tubes are brand new, in original ‘ 1 tested . . 
packing and carriage for any the at . ' MIC ROPHONES 
cuperbet "1 All new condition and ex ong 
© valves , O Mole, 15/-, wit hed To 
an a oo . , . 85 Moja. 45/-. Variable To Bh - 
16 plus « have « linited supply of RF and cor ‘ leona BRANDENBURG E.M.T. UNITS. 6-0 kV 
TRI190 TRANSMITTER PORTION Price only BO/- each. ALL these u ree G ens: | kV., 9 gns.; 6-9 kV. coll, 89/- 
6 Wranemitier boron °° f TeeT METER—EX ARMY. Direct + ” , , O15 kt 55/-. Wiring diagram sut 


rat 


have 
AOOR Crysta 


Mic st 25/~- and MIK 


transformer ‘ od LY, TRANSFORMERS, SPECIAL OFFER 

quantity at 12/6 on 7 T1164 TRANSMITTER UNIT. Mo ' B. 8 cape, | A ones eo ae, 
. 200 + " « : ** ‘ ate 

84 VOLT ROTARY CONVERTER vesiabene aa dn, oa * . wd ndr 

4. DA tout : ot ’ ‘ jen 

watts ¢ b - aching 

+ ’ ' STOP PRESS! ROTHERMEL DAI XTAL INSETS 


Lamp trac 92.6 


Please add postage under £1. C.O.D. or Cash with order. C.O.D. charge extra—open 9a.m.-6 p.m. Monday to Friday 
” Sorry but we close at 1.0 p.m. on Saturday * 
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SPECIAL 
PURCHASE be 
DECCA THREE-SPEED GRAM UNITS 


three-speed quality single player 
motor complete with 10in. turntable and 
pickup, with the two famous firr mag- 
netic plug-in heads type C and D, fitted 
with sapphire styli Modern Decea 
cantilever type ecounter-balaneced piek- 
ap arm. Matches the circuit of almost 
any radiogramophone or record re- 
producer. The first step towards the 
achievement of high-fidelity reproduc- 
tion when used with amplifiers specially 
designed tor this purpose. Automatic 
stop of entirely new Base-plate 
measures 12)in. = llin. Height above 

List price 


motor board 2}in 

required below 

yur price only £7/10/6 tax paid. 

5/- packing and post. Cream finish, 
We can also supply this unit with the 
special “3-pin to COs” adaptor 
and two GP19 heads 


Price the same, 
£7/19/6 


F.M.!! (Frequency Modulation) 


ANOTHER GRAM UNIT BARGAIN! 

RC/531—8 record auto-changer 

I rand pew complete with 

netic bead. Our price 
4 


Collaro 


if 

ord playing units 
new in sealed cartons 
“ im magnetic head. Our 
£4126 " p&p 


£2'8/- plus 
(olaro AC/514 
r » Bra 


DULCI RADIO/RADIOGRAM CHASSIS 
— Le ypular range of superior chassis 
led trom stock. We will gladly 
~ any to personal callers. 
atest type valves OBES, 6 Y 
ng, negative feedback 
loeection. Engraved knobe— 
» for Radio and Gram. All 
haasis size lijin. = Tin 
A.©O, 100/110 and 200/950 ¥, 
Siin. = 4bin. for horisgontal 
tive appearance 
Medium, Short Waves 
lerme 
Model B.3 Plus Posh Pull 
Cash Price 
posit, | 
Model B.3 
R.F. Stage 


2 

Double Featur: +e 

7 valves) Gash Price ia . 
£4/13/- deposit, 12 months 
Medium, 


Long end Four 
dd 


2/ 
Model 4 bs plus Push Pull 6 valves) 
' rice £18/18/-. H.P. Terms €4/13/- 
1 fa at 21/6/09. 
p6 Double Feature Push Pull Pius 
sives). Cash Price 22 ens 
£5/15/6 deposit, 12 month 


yan Ry 12 
6 packing, 
ists sted 


months 


available 


Ask for speaker 


SPECIAL!!! 
DECCA LIGHTWEIGHT head id 
e © standard or L.P. Oryetal 
Complete with Rest and 
tions, 38/6 plus 6 P. « 
ry latest type, as above, 
© head 47/6 only! Pius 


Com 


i 
UNITELEX GENERAL PURPOSE AM- 
LIFIER MG4 AND MG4A 
Yor Gramophone and 
tcruphore 


electronic 
musical in- 
struments 
Max imum 


feeiback employed, 

Ma gwi 
" and bam controls 

BLA4 and E780. Overall 

4 x Sjin. high, Wgt 

4 hard and durable 

ve-enamel Por AS 

Price €8/18/6. Type 

plifer but with cover 

at 20/10/46. Both 


! leaflet available 


atest “* Eipieo “ 
Superbet for 
Baods. Very 
sated black and gold dia! 
une with any amplifier. 15 gus. 


e same A 
baseplate 


Li ustratec 


he ver 
hY729 


ana Trawler 


THE “SUPERIOR FOUR” KIT. Our 
four-vailve reoeiver A 


required 
Valve line-uy 
Chassis read 

10in 
in., tapering to Sin 
front. Very 
walnut and peach 


Cabinet size 
Maximum depth at base, 
a tp. Soping 
finished in light 
Fach component brand 
new and tested prior lo packing. Compicte 
instruction booklet with practical aad 
theoretica! diagrams is provided. Box 
available at 1/6, post free 

complete kit, €6/9/6 1! ! 

packing and carriage 

ean supply Cabinet, Assembly only 
prising Cabinet 


attractively 


et ttt ts 


Oe ee 
Ae mee 


and bracket wavechange 

inter, drum pulleys, drive 

spring aed knobs, at 45/- 

arriage 

even supplied with 
t 


tial, pe 


THE B.C. GRAM REPLACEMENT CHASSIS KIT 
To meet the very great demand for this type of receiver, © produced this unit 
Long, Mediam, and Short Waves. Vaive line-up: 645 Frequenc hanger, 6K7 
Amplifier, 6Q7 let Audio, Detector and A.V.C 
6Vé Output, 6X5 FPull-wave rectifier 
For A.C. mains 200/250 volts 4 watts 
output. Excellent quality. High sensitivity 
Provision for gram. Attractive illuminate 
black, red, green and gold dial for hortzontal 
Four controle are: Tuning 
Vol.jonjof, Tone (variabiec) 
x Shim. x @fin. Dial 
Assembly is eimplifie! 
by the use of « 5-waveband Soll pack, and 
prealigned 465 Ke/s. 1.7. transformers 
high-grade drop-through half -shrouded Mains» 
Transformer, with voltage adjuster pane! 
This chassis can easily be assembled in one 
—- Iiiustrated pamphiet with full 
y instructions, practical and theoret: 
cal wiring diagrams and itemised price ii#t 
iver can be supplied separately 
t panel, Pt cn 
a waveband col mack with gram poe 
30/ 96 p=» Hal f-ehroaded 
through Mains Transformer, 22/6. The total cost of ALL, items purchased separately | 
nearly £10, but we shall be pleased to supply all the required components right down to thef 
jast nut and belt, at a «pecial inclusive price of £8/8 * plu 4 packing and postage. A 
set of four ama!! brown or cream engraved knobs to suit « available at 1/2 each knob. This 
chassis te a professional jot in every respect and can be een and heard at our premises 
This chassis can aleo be supplied, ready assembled. in ver ted quantities, at 80/1 
plas 5/- carriage and packing 


we h 


as under 
snwlenset and 
thon 


Pair of 465 Koje. 


THE “ ECONOMY FOUR" 7.8.7, KIT 
A three valve plus metal rectifier receiver. A 
maine 200/250 ¥. Medium and Long waves. We 
can supply all required components right down U 
the last nut and bolt. Valve line-up, 6K 7, 6/7, and 


—Mabinet size IZin long 


ow to packing 
emember this set te 
at our vhop premises! We proudly claim 
that our fully Ulustrated instruction booklet is 
most comprehensive available for this type of reve! ver— Booklet availahle at L/6 post free 
This is allowed if kit « purchased later—Piease, 2/6 packing and carriage for complete kit 


THE NEW ‘88’ “EMITAPE” 
c recording Tape PLUS!!! 


Editing Leader and tratier 

PP. G00tt.. 21/- plus I/- PLP 

10 WA x 6in Vaive line up—6AME 
AMS, G8N7, 674, 660 Push Pull Baw aod Trebie controls, multi-ratio output 
transformer for 3 ohm or 16 ohm speakers. Fully guaranteed | 0/15/- plus 6 PP 


ACCUMULATORS!! 
Pw nt Mak S ake SULrL-rLare Type inj 
uloid containers, Sine Sim. = Bim. *« djin. high & OG 
cob plus 9 P a P. Or 3 for 28/6, port tren 


CABINETS. We an 
Table Model, Ex 


@ aabinet tor every requirement 
tenaton 
even tor Projection T/¥ ! 


, Portable Player, Console 
net cal) ant or as! 


THE R.C. RAMBLER ALL-DRY 
PORTABLE KIT 
Full assembly details with practical an! 
theoretival di me can be supplied at 
1/6 post free “fouiea truly profess 
4-valve superhet—all dry—for m 
and long waves, A cream plastic 
with dial engraved in red and 
ide to th very imposing ap 
of this model which te h 
active cream and grey leather 
ette covered attache-case ty py cabinet 
measuring only Sin. *« Tin, & Sfin 
Weight (less batteries) 4{/b., with bat 
teries Gib, This eet really hae every 
thing ! Built-in frame serial, high 
yuality, extremely sensitive, and very 
adequate volume from the Sin. speaker 
Valve line-up: SV4, 115, 185, 174, Ale 
the required components etiy « 
eper ified. including cabinet be sup 
plied from estock at the al inclusive 
price of @7/7/- plus 2/6 P. & P. (ew 
batteries) ees Bver- Ready ’ 
H.T. type B196 at @/G. Also L.T. 1.6 » 
A.D.26 at] 


RAMBLER MAING UNIT !-~—At inst 
we are able to offer our special mains 


THE REP. OF 
RECEIVER KIT. 
battery receiver for headphones 

ballt in one evening. All required component 
neluding headphones, can be 
inclusive cost of 4B/- plus 2/- p. & p. Oper 
sted by Ever-Ready B114 type batter 
svallable at 7/Q. Pull assembly details avai 
able separately at Od. plus Sd 


Hy wEW KC. HIGH- ome ste au 
FIER. F.P. 6V6 outow eq 
“db at 6) am, Tret ‘ 
cut—Bases boost—L.P. corre: 
tion Provision tor Feeder Unit Ma 
UNDIATORTED OUTPUT 8) watts 
Price 14 ens., plas 7/6. NOW AVAILABL 
Kit of Parts, complete with fully tle 
tra instruction af 19/6, piu» 
arriage Ilustrat pooklet = availab) 
separately at 1/6, Attractive metal cover 
bow avaliable With built-in carryic 


handle 19/6 

SeUPEEDOsS Bale. PRICE OFFER 
DEOCA * RECORD PLAY 
NG DESKS 334. ‘Realy converted to eithe 


Mtanderd or L.P. Price with one oryete 


artridge of either type 4% 10/6: o wit 
(G@. Pine 5) Pi at 


eupplied at 


post 


both cartridges, @5/19) 
SPRCIAL ovvEa. 


cont 
- b 
2/6 packing and carriage 
have in stuck —Connoteseur J-speed motor 
ie ea Pick-ups and heads by Garrard 
Db Colts Acos ‘ 
at current (ico 


AMPLIFIER BARGAIN. 


Chancer 


“ THE BMP RES! 


Price’ £7/7/- plas 8) Pa 
PORTABLE CABINETS. Manitactarer 


Se ee 


18, ‘Sestoadans Court Road, 


London, W.1. 


ag Pl 
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SELENIUM RECTIFIERS 
UT. 7 H.T. Type H.W. . . _ 
rity a ~¥ af 120 v. 40 mA 3,11 
“ahaee Types ov. ms... 69 |PULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 
Types 
—— a 4/11 250 v. 80 mA 7/8 | MAINS TRANSFORMERS FILAMENT TRANSFORMERS 
aie ’ 1b 7/8 2650 v. 160 mA 9/9 | Primaries 200-230-250 v. 60 o/s. Primaries 200-260 v. 50 c/s 
A le Se 2 RM 125 v, 100 FULLY SHROUDED UPRIGHT MouNTING =} v1 68 oe 60-408 u Sa... 1 
} mA 3/11 | 250-0-250 v. 60 mA., 6.3 v.24, 5v. 2a., 63 v. Se St asv.6a 17/6 
SAS y. 40 16/9 as 260 v. 250 Midget type, 24-9-Sin LAA 7/9 
O/l2v. 60 19/8 ~ Aas = 11/9 | 950-0-850¥. 70mA., 6.37. 2a.,5v. 2a 18/9 | 0 2-46-6.3v. 4a. 16/9 12v. 8a.or24v 
6/12 v, 10 4 ns ror 950-0-950 v. 100 mA. 63 v4 ¥. 68. ct 6.34.20 76 15 a 17/6 
tv. We 57/6 200 v. 275 mA. 12/11 6-46 ¢, 84...;... 19 
CO-AKIAL GABLE. 75 obmw jin, 74 yard, | 2%50-0-200v, 100mA.,6.%v.40,5¥,8a.... 22/9 CHARGER TRANSFORMERS 
Twin screened feeder, $4. yd ae OO 100 mA., 6.3 v.64, 5v. 34, Al) with 200-230-260 v. 560 c/s Primaries: 0-9-15 v 
or conversior . 29 6 hs ; 0-90-15 ‘ + 0-90-15 v 
SILVER MICA CONDENSERS. 5, 10, 15, 20, 2%5,|q0p0-900 +. 100mA, Av. 40.84.80... 229 IhOL ODT © 6 a. 229; OD1S v 15 a, ale 
: : ; , 63 , : A 5 vy a., ; 00-15 v. 15 a, 48/-, m 
90, 35, 60, 100, 120, 150, 180, 200, 230, 200, 330, | 400-0-200 v. 100 mA., 6.3 v.-4 v. 4a. ¢.! 
400, 470, 600, 1,000 pid. (00isF), 002 mid} G46y, Sa....... : 239 
(2,000 pid.) All at G4. each, 3/9 dozen one type. | ann ago y, 100 mA.. 6.3 6 ¥.30 229 ELIMINATOR TRANSFORMERS 
DIAL BULBS, MES, & v. 0.15 «, 68 doz;:|350-0-850 v, 100 mA, ,4act Primaries 200-250 v. 60 c/s, 120 v. 40 mA. 17/11 
6.5 v, 0.16 2, 6/0 doz; 4.5 v, 0.3 a, 6/8 doz O46y. 30... 23/9 | 120v. 40mA.,505v. 1a 14/9 
. - 350- v. 150 mA., Sv.3a 6 — 
en ee 360-0-860 v. 180 mA, 6.3v2a,, OUTPUT TRANSFORMERS 
. : - 5 v. $4..... 33/8 | Midget Batte Pentode 66:1 for 3S tc 
Tubular Types Gan Types 425-0-425 v. 900 mA., 6.3v.40..ct, 639 Small Pentode 6,000 to 342 on oe 
uF 460 v 1/11 16 mid, 350 v 1/11 4a. ct.. 6 v. 8 a., suitable Williamson tandard Pentode, 65,0000 to 30 49 
6 mid, 600 ¥ 2/6 FP 460 v 2/9 _Amplifier, ete. 47/9 tandard Pentode, 8,000 to 30 4/9 
ra = v 2/3 uP 860 ¥ ai1i¢ 0 0-450 v. 260 mA, 6.3v.640.,6.3 v.64 Standard Pentode, 10,000 ohias to 3 ohms 4/9 
Ha Prd ° . ; ae 860 v au) 5% 3 ™ 69/6  Multi-ratio 40 mA. 30:1, 45:1, 60:1, 90:1 
YAuF 860 ¥ 3 82 mfd, 450 v 49 TOP SHROUDED DROP VOREUEN wes a lass B Push-Pull......... 5/6 
#24F 860 v 39 64 mfd. 450 v 4 |? 250-0-250 v, 70 mA., 6.2 v : a. 11 “ a Ber Mrag dy ohms ; 8/9 
$9 mid. 666 ¥ 59 100 mid. 450+ as 260-0-260 ¥, 70 mA., 6.3¥.2a,,6v. 2a HH ish-Pu 2 Watts to 8 or 152 15/9 
He P ba ait =. Sov v $50-0-350 v, 80mA., 68 v. 2a.,5¥. 2a 17.6 | Push-Pull 10-12 Watts to match 6V6 to 
“tae fBuF 350 v 3/8 | 275-0-276 v. 80 mA 6.3 $a,4¥. 2.5. 1411) _%68 or 150 
MUP ae Hi &-8uF 460 v 3/11 | 250-0-250 v. 100 mA., 6.3 v. 4a. 6 v.30. 219 | Push-Pull 20 Watts high quality sectional! 
"F 60 v. 23 8-8 mid, 600 v. 6/9 | 900-0-800 v. 100 mA., 6.3 v.-4 ¥. 44., ct wound 6L46, KT66, etc., to 3 or 150 47/9 
wees Se Soy Oe 10-0-360 v."i00 A. 63 pik: 
- 50-0-2 v m vy. 4a, cet, 5¥ 
Can Types 16-16uP 450 v.... 4/11 > Sre SMOOTHING CHOKES 
8 mid. 860 ¥ 1/3 16-S2uF 860 v.... 49 Las 0.8 paves . rs conve 29/9 0 mA., 3 H. 50 ohms 119 
8 mid, 450 ¥ 2/3 82-32.F 860 v 4/0 4 . 150 mA., 6.3: a., 68 v. 2a 29/11 150 mA., 7-10 H. 250 ohms 11,8 
9 " 5 ¥ 100 mA., 10 H. 2 hm 
Smid. 600v,. 2/9 82-82uP 450 v.19) 950.0.350 v, 160 mA. Hav. da, BV. 9a. 26/9 | Lown OH ao on Ht 
AMPLIFIER OR CHARGER GASES. Size 14)» | E.H.7. TRANSFORMERS. 2,500 v. 5 mA 60 mA,, 10 H, 400 ohms au 
St < Thin. bigh Strongly made in perforated 2-0-2 v,. Lia, 20-2 v. 1.1a., for VCRO 0 mA., 40 H. 1,000 ohms, Potted 109 
steel, Grey enamel finish, Only 6/6, VCRDSI7 346 1) mA., 30 H. 1,000 ohms 4/9 
VOLUME CONTROLS with long spincies, THE SKY CHIEF T.R.F. RECEIVER EX. GOVT. MAINS TRANSFORMERS 
all values, loss switch, 2.9; with I All 230 50 put 
/ oe vw 6. iInpt 
switch, 3/8. Sag en 
WIRE WOUND POTS: 20 ohms, [00 AP EE 2 
, 0-11-22 v. l5a 35/9 
ohms, 6K, 2K 100K (medium | 0-11-22 v. 304 72/6 
length spindles), a . 220 ohms, 2K, 16-18-20 v. 35 a 796 
10K, 20K, GOK, Preset type, 1/8 each 7.7 v, C.T. 7 amps 4 times 25/9 
460 v. 200 mA., 6.3 v.54 27/9 
AMMETERS. Moving coll, G.E.C $65-0-366 v. 160 mA f 
0-5 amps., Zin. scale, 11 300-0 300 v a0 A 5v.3a : " 
EX-GOVT. E.H.T. sMooTHING CONDENSERS 278-0-278 v. 100 mA : 8/9 
25 mid, 4,000 v. Block 49 A design of a 4stage, 8 valve 200-250 v. A. 0-0-8300 v. 150 mA., 610-0-610 v. 150 mA 
6 mid, 2,400 v, Blo “7 3/9 | Mains reveiver with selenium rectifier Por 1,220 v. 350 mA 29/9 
5 mtd, 3,600 v. Cans 3/3 | inclusion in either of cabinets iMlustrated above, | 400 v. ©.T. 150 mA. 4v. 6a, O63. 6a, 
.1 mid, plus 1 mfd, 8,000 v., large blocks | It consists of @ variable Mu high gain HLF. stage| 9-3 v. 06%. 4v.68,4¥. 3a, 4v. 9a, 
(common negative isolated) 8/6 | followed by a low distortion grid detector triod tv. 3a.,5v.2a 22/9 
1,6 mfd, 4,000 v. Blocks 6/9 | The next stage is a further triode amplifier wit! 
- tone correction by negative feedback Finalls 
ea pt pene iar “>t ® hye pers comes the output Stage consisting of @ paralk EX. GOVT. AUTO. TRANSFORMERS 
| connected double triode giving ample output at an '5 10-5-0- 105-215-2365 v. 600 watts 
ex-aovtT. BLeex PAPER CONDENSERS | extraordinary low level of dications Point to Double wound 10-0-200-220-240 v. to 10-0- 
2 wid, 800 ¥ 18 4 mfd, 2,000 v 60 int, wiring diagrams iostructions, and part 275-206-315 v. 1,000 watts 60/6 
4 mid. 500 v 29 6-6 mid. 450 ¥ LT ist, 2/6, This receiver can be built for a maximum Double wound 0-230 v. to 0-240 v. in steps 
4 mid. 780 30 8 mfd, 500 v 6/9 | of 64/16/- including cabinet {11 volts from 67.6 6KVA (21 amps) 86/16/- 
mid, 7 v 6-8 mid. 500 ¥ 611 7 Double wound 0-110-240 v. to 0-130-140 
4 mid. 1,800 v.... 4/9 16 mid. 800 ¥ 7/9 | P.M. SPEAKERS. Al! 2-3 ohms, 64in. Plessey 150-160-170 v. 1,600 watts 606 
4mfd. 400 v. plus 2 mid, 250 v., 1/11 16/9. Sin. Plessev, 16/8. 10in. R.A. 26/9. 10in 
EX-QOVT. TRANSMITTER-RECEIVER <4 oN StS Lat 20 OY GOVT. SMOOTHING CHOKES 
® - eS | ead 8 HING CH 
TROD, with ali vaives, only 47/9, plus carr. 5 ony asuee A ey hin hye mains | 250 mA., 10 H. 60 ohms 49 
M.E. SPEAKERS. All 23 chins, 6)in, Rola stor at ° an ay 25 8. 250 mA. 10 H P B6e enaes 14/8 
field 700 ohms, 11/8. Bin. R.A. field, 600 ohms, fo charge 6 v. or 12 ¥ so ery A p. 4 
11/8. 10in. R.A. field, 1,600 ohms 23/8. 10in. R.A, battery at 2 31/6. | 100 m _— 
field, 1,000 ohms, 23/8. SPECIAL OFFER. Mains To charge 6 v ‘e 12 100 mA. 10 H. 100 ohms, Tropicalised $9 I 
Trans. 200-260 v. 60 c/s. Primary. Secs. 300-0-300v battery at 4 a, 48/9. 100 mA. 6 H. 100 ohms, oe a ayes 
160 mA, 6.8 v, 4a. 6 v, 8 a., half shrounded drop ABOVE KITS CONSIST | 50 mA. 60 Ft ore ne eo eited yy 
throngh, 21/9 OF BLACK CRACKLE | ces OA, = 0 cham, Dot PA 
W.7. ELIMINATOR AND TRIOKLE GHARGER , OUVRED _ STEEL | 1 T. type 1 amp skal 2/9 
@ CASE, MAINS TRAN 
KIT with case, Mains input 200-260 v. Output 9 " ~ 
120 v. 40 mA. and Dv ba Price with circuit, | poems. FN a pt Rg: ea R 

4 . on | SES FUSE-HOLDERS | CIRCUTT 
26. Or in working order, 37/6, | Any tvpe assembled and tested for 6/@ extra CHASSIS . 

HEAVY DUTY BATTERY CHARGER 18 s.w.g. undrilied alu- 16s.w.g. aluminium, re- 
Por norma! 200/250 v, A.C. mains input, To| @86. © ¥. or 12 v. BATTERY CHARGER , minium amplifier type | ceiver type ’ 
charee 12 v. battery. Variable charge rate of up| Por sormal AC. mains (4 sided 
to 10 amos, Pitted Meter and Fuses. Guaranteed input 200-230-250 v., 50 12in. x Bin. x 2hin, 6/11 tin. x Bin. x 2hin. 5/3 
12 months, Carr, 7/6. 66/10/6. ch Selector pane! for 14in, x Gin. x 2pin. 6/11 16in. x Sin. x Zhin. 7/6 

6 v. or 12 v. charging 14in. x 10in. « Sin. 7/11 20in. x Sin. x 2hin. 8/11 

HEAVY DUTY GATTERY GHARGER KIT Variable charee mate of 16in, x 10in. x Sin. 8/3 
Por sorma! 200/250 v. A.C. mains, Comprises| up to 4 AMPS. Fused 18s.w.¢ aluminium re 16 sw. aluminium, 
mains Transformer, 2 FW. Metal Rectifiers, 2/ and with 5 amp meter receiver type amplifier type 4 sided. 
variable resistors, 4 insulated terminals, 2 meters, Well ventilated metal case 6m. * Shin. x Lpin. 1/11 12in. x Sin. x 2pin, 7/11 
4 fuses and circuit. Total output 18 amps, Separ-| with attractive crackle Thin. x 4}i+, « Zin. 2/8 16in. x Sin. « 2}in, 10/11 
ate outputs for 6 v. and 12 v. Will make ideal | Gnish, Guaranteed for 12 10in, x Spin, x Zin, 3/3 20ia. x Bin. x 2}in.13/6 
tor Garages. Carriage 16 60/19/6. | months, 66/6. Carr. 2/6 Llin. x Gin, x 2pin. 3/11 | 14in. x 19in. « 3in. 13/6 
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R.S.C. HIGH FIDELITY 25 watt AMPLIFIER A4 


A NEW DESIGN FOR 1955 
HIGH GAIN “ PUSH PULL OUT- 
PUT.” BUILT-IN PRE-AMP. TONE 
CONTROL STAGES. INCLUDES 

valves, sectionally wound output 
transforms block paper reservoir 

mndenst and reliable small com- 
onents AN INPUT OF ONLY 
millivolts IS REQUIRED FOR 
FULL OUTPUT. THIS MEANS 
THAT ANY TYPE OF MICRO- 
PHONE OR PICK-UP IS SUITABLE. 
[wo inputs controlled by 
separate volume controls allow simul- 
taneous use of “ Mike ” and Gram., or 
Tape and Radio, etc., etc. Individual 
ontrols for Bass and Treble “ 
negative 
quency response + 3 D.B. 
H.P. Terms now available on request. 


T 
I 


20 


parate 


lift’ and 
feedback loops giving total of 24 D.B. 
30-20,000 c/s. 


Hum level 66 D.B. down, Certified 
total harmonic distortion of only 
0.35% measured at 10 watts. Com 
parable with the very best designs 
SUITABLE FOR MALL HOMES 
OR LARGE HALLS, CLUBS, 
GARDEN PARTIES, DANCE 
HALLS, etc., etc. For ELECTRONIC 
ORGAN OR GUITAR, For 
STANDARD OR LONG PLAYING 
RECORDS. Size approx. t12in. 
10oin, x gin. Weight 20 Ib Power 
consumption 175 watts. Outputs for 
3 and 15 ohms speakers. The kit is 
complete in every detail. Chassis is 
fully punched. Easy to follow point 
to-point wiring diagrams, are supplied, EXTRA HIGH 
SENSITIVITY, HIGHEST QUALITY for ‘ . 
Or assembled ready for use §0/- extra. 9 Gas. 
Cover as illustrated if required, price 17/6 extra. plus carr. 7/6 


Six 
Fre- 


“ out.” 


w.B. ~ STENTORIAN "* High Odelity P.M. Speaker, 
HF1012, 10 watts 5 chm (or 3 chm) speech coll. 
& really good q nality ‘speaker at « low price is 
highly recommend this unit with ao amazing 

6 


£3/13/ 


where | 
A. 
lormance. | 


MICROPHONES. Crystal, hand type, good quality’ 
£2/19/6. Stand type with base and adjustable stand, 
26/10/6. Both suitable for use with our amplifiers. 


PLESSEY 3-SPEED MIXER ATPONAREEES — 
h igh tmpedance magnetic pick-up mS duo 
or long playing or standard records. ( not a 00 | 
ords before replacement stylus required.) 
ecartoned, guaranteed, Limited stocks at only 10 gns, 


hus arr 


H.M.V. LONG PLAYING RECORD TURNTABLE 
COMPLETE WITH CRYSTAL PICK-UP (SAP 
PHIRE STYLUS). Speed 33) p.m. BRAND NEW. 
CARTONED. Only £3/19/6 ia (approx. half price). Carr 
Por 200-250 ¥. A aine) | 


b/ 


R.8.C. 45 WATT HIGH GAIN AMPLIFIER 
TYPE AS 


A highly sensitive 4-valve quality amplifier f 
smal! club, ete. Only 60 millivolts input is 
output so that it ls suitable for use with 
Odelity plek-up heads, in addition to ail 


mA. and L.T. of 6.3 ¥. ).5«. is available 
ta Radio Feeder Unit, or Tape Deck 

mains input of 200-230-450 v. 50 

Kit & ~~ in every detail 
punche! chassie (with beeey later. — on ee a 
aad pointto-point wiring 
Rzcepticpal value at anly 24/15/-, ~ nai 
use 25/- extra, plus 3/6 carr 


32 THE 


under 42, 


| with 400-0-400 v. Trans 


CALLS. —— LEEDS, 


Terms C.W.O. or C.0.0. Neo C.O.0. under <1. 
Vil extra under 63. Full Price List éd. 


R.8.C. AJ 10 WATT “PUSH PULL” 
FIDELITY AMPLIFIER. 
With Self Contained Pre-amplifier and Tone Control. 


A PUSH-PULL 3-4 WATT HIGH-GAIN HIGH 
AMPLIFIER FOR 63/7/6. 
For mains input 200-250 v. 50 c/a. Complete kit of parts 
including point-to-point wiring diagrame and instructions 
Amplifier can be used with any type of feeder unit or pick 
This is not AC/DC, with “ live 
Output ie for 2-3 ohm speaker 
(We can supply « very suitable 10in. unit by Rola at 27/9. 


chassis but A.C. only 


| The amplifier can be supplied ready for use for B5/- ex tre 


Full descr ptive leaflet, 74. 


This amplifier, whilet having sufficient output to fill a «mall 
hall, le the idea! aroplifier for the quality enthusiast who 


R86. MASTER INTERCOMM. UNIT, with provinion 
lor up 


to 4 “Listen-Talk Back Unite” individually ewitehed 
A high gain 


trom the rooms, cant 


emanating 
|S poi te'pa at © ing agri 


epeech and other sounds 
remote contro! unit» 
‘ve unit te in kM form 
are supplied. A walnut 
elite cabinet te included 


btaln 1 ot mdden 

loud sounds. 

= a of the ———_ has been planned to give the 
of with lade 


ot 


cauttushenel effort Large eatety factors in a ory Gem 
ponent, A.O, and 11.1. fuses, punched chassis w 
plied at 80/ Polld stive 104 «reened input plugs, vabees, an8 wie eaptotdiew Laas. 
- caah. jeacri seatiot to 
| The Master Unit can be supplied assembled and tasted for ‘y 
80/- ox drive and pliers, everything else 
| last nut and bolt. 
Iwo independent inputs are provided with two aaseooctate! 
independent volume coptruis so that programmes can |~ 
mired together if desired, euch as microphone announce 


PERSONAL SET BATTERY SUPERSEDER KIT. 


All parte for an“ All Dry 
Battery Eliminator 
plete with cam Supplies 
90 v. 10 mA. and 14 ¥ 
250 mA. folly smoothed 
from normal. 200-250 
50 maine Por 
+valve = superhet te 
ceivers Price with 
eireult, 35/9. Or ready 
tor ae, 42/6. ime o 


unite 5)-4-lpin 


Com 


ee 


Mix Negative Feedback 
Maximum imput for full 
Frequency response 3 DB 
ealigibie ham and distorlen 
For AC. mains input 200/290/250 +. 50 efs 


COMPLETE Kit of Parte, £7/19/6 (carriage 6 
Supplied assernbied and tested tor 46/- extra. 


166 millivolts 
000 cycles. 


SAS VanY Cer ceavanres KITE, Ali parte or con 

phy Feb ped battery receiver to a!) mains. A.C. 200 
2500. See tba y fully emoothed H.T. of 120 
90 v. or 60 v. at up to 4f mA., and fully enoethed L.T. of 
2v.atO04ea.tole Price complete with cireult and instruc- 
tions only 43/9. Supplied ready for use for 8/9 extra 


FOUR STAGE RADIO FEEDER UNIT. 


>) tro. 


2. 


te yt extra under 10)-, 
ade List Sd. 


a 1/6 extra 


Open to Callers: 9 a.m, to 5-38 p.m. Saturdays until | 9.m. 
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MAING TRANSFORMERS 
Primacy, 209-200 ¥ er.@ 
04-200 on ’ ra 
iv. 2 om ‘2 6 


Drop theo 
1toamp.,6 ais 14/6 


Drop thro 
4 adtat mits 146 
280-0 eeu " 
Ov. 3m » 146 
280-0 264 i amp., 14 
Drop thro ts 1A 
aetri( ‘ ~ 13/6 
Drop thre A 
amp., 11 
260-0-200, * 1 


Aute Trans I H 


MH) 0 mA eparate L.T 
« View 5 mtiay 25 
r "3 v.33 
Heater Transtormer 
v. iba 6 4) o 
Pri, 200/260 ‘ lary 
’ “ 12/6 
Pri, 230 9 .. 
” mA h ‘ 
iv. 3am 116 


Mains Transtormer 

input 

CH) 49-008 ‘ end ’ 
”) mA., ‘ Cw 
te 


and bY. 4 ae B0/-. FP. 4 
MAINS TRANSFORMERS . 
tneunting feet * i ~ . 


Primaries 20¢ 
180-0-460 | ba. te 
Oa¥. Lo, 196 

560-0 460 ie. 49 
©.T. 18/6 


600-0-000 | ‘ r4 
“1 


da.,4 : », 27/6 


000-0 -900 A ’ 

©.7 4 ' 19 6 
OUTPUT yaawegouitens 

type 6,00 4 ‘ 

exten fee ak © 13. M 
ture 4 4. Mu . 

and ity 6 

6V6 mate ‘ 

speech 6/6 

PUSH-HACK OONNECTING WIRE 
Des. yda., 1 Post pad 
STANDARD WAVE-CHARHGE 
SWITCHES 4-pok w. 10 


juan | 
anh - oe wie « 


& A. 7.¥. energioed Giin. speaker 
with O.P. trans i 


og v.at 


R. & A. Gjin. 0.B. speaker w 

mm 10/6. P41 
Volume Controls i ¢ e 
owited 1K K o«.. 2/6 
Pat . 


trane wld 44 


Volume Controis . nd " 
ewiteh, 4, 4 . e.4 

10K and + 6 ce 

long eptt " 

tare, 4 ’ el ve] 


Trimmers 5a I 
10-450 of.. 104 


Twin-cang 0006 Tuning Condenser, § 


With ts * 7 

Twin-eane 0005 wit ee ° 
ie ' 66 

Sgang 000 - e 4) = 
ign. 7/6 

T.V. Coils, P 

wound f ew P . 

Ali-oes Lf * Liin., 1 mt 


Alicus GF = i 


Used Meta! Keotifier 
6/6. 


Mets) Reotifiw 
Meta) Restiie, BM v.. 3 7" 
ae 


Wiretess Worip 
RADIO AND 


D. COHEN TELEVISION COMPONENTS 


Terms of Business : Cash with order. Despatch of goods within 3 days from 
receipt of order. Where port and packing charge is not stated please add 
1/6 up to 10/-,2/- up to 41, and 2/6 wp to 42. All enquiries, $.A£., 
lists 5d. each. 
SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS 
DECLARATION IS APPLICABLE 


| 23 HIGH STREET (Uxbridge Road) 
| ACTON, W.3. ACOrn 5901- 


Hours of Business: 
Wednesday 9—Ii p.m. 


Telephone 


Saturday 9—5 p.m. Other days 9—4.39 p.m 


COMPLETELY BUILT SIGNAL GENERATOR 


Coverage 120 Kc/s-75 Mc/s., black crackle finished case and white pane 
£4/19/6 or 34/- deposit and 3 pymts. of 25/~ Post & Pkg. 4,- extre 


PATTERN GENERATOR 


40-70 Mers., black crackle finished case, white pan Will align any 
TV. receiver, €3/19/6 or 29.- deposit and 3 pymes. of £1. Post & Pkg. 4 
er,vctra 
ry CONVERTER © the new mmercia ‘ plete wit jue 
ito ar hanune! within the Li mM and LF . existing 
eiver designed to work between 4 M Bensitd v ity Mwy » . Bortna 
t Input arrange for 400 ohm fee " om feeder can be ased w ght redu 
K.P. gain. Circuit BPSO as : ” J BOOB) as BF. « and mix 
a t the Gret stage, grounded grid K.P. AMPLIFIER he ‘ wer 
DO. at 26 mA. 6.4 ¥. AC, at 0. put filter £ te freedom fr 
ant ignals t simple adjustments 22/10/-. 
sapped i. Sy aluminized, heater cat ‘ t kK te « 
I. transformer ORV with f rt De & wit 
01 sean coils and 12in. Persp he 26/17 
‘ bove but with 12in. son-saluminized tube 4K V max £5/17/¢ 
GENERAL PURPOSE 3-IN-1 MAINS TRANSFORMER. [nput 200 ) 190 mA 
vy. 4amp. twies, 2 ¥. 2 amp. 500 v., 360 mA.., ¢ v. 4amp. twice Aut . 
ser, 110/250 v., 200 watt, 10/6. PF. at 
HIGH-T PEDANCS ent RECORDING TAPE, by tam 
20014, on a iminiom ep 17/6 post pa 
PI AsTic ‘CABINET as itlustrate ' 6 ' va 
so in polishes tw 
K.P he scale tat 
arne 7 we plate, 
ter 1 « ile J xD 
a ack, 226 } 
AS ABOVE, witt haasis, 23/6 
Pat ¢ 
AS ABOVE, nh. speak 
ta OP ' at 
Ww rhet 4 al 
Used metal re iA., 3/6 
wg with te 6/6; ™ Rt 
5/- va 
and clr 16 tra 6 
ume cont 46 
ge ewiteh, /-; 92 « 92 mfd.,4/-; bias r, Lint resist 2 eer kit, 4 
Cyldon § channal T V¥. Tuner wsce » ¥80 and 12A a valves, 12/6 
Ratiogram Chassis valve Af we 1 superhet 19 0 and 
10-2,000 metres, 1.7. 470 Ke, size of n 6} x Qhin., « ale pin ‘ 
nains fi ahte ar 


weap 1001, 10P9, LOLDII, U404 and ‘ 
4. 28/17/46. V. & FP. 


CR100 Coil packs in first class condition less oscillator section, complete 
with 4-gang tuning condenser. 19/6. PF. & P. 36 

CRIOO 465 Ke. L.P.s, types 3, 4 and 5 and B.F.O 
465 Ke Xtal for CRIOO, 12/6. 

4-gang tuning condenser for CRI00, 96 


, new condition, 7/6 each 


CONSTRUCTOR'’S PARCEL 
yoprising chassie 125 =x 8 x 
le wi. plated 
, LP. and trans. cut-outs 
ackh-plate, 2 supporting brack 
us wereband scale, new 

stationa patnes 

- [ soak il) 4}in 

pulleys 

er bulb holders ) - 
LO. wh i knobs and 
465 LP, twin gone 
afd, 360 wkg., maine 
0-0-2560 00 mA., 6.3 9 
’ amp. and 6410 

M.E. speaker with O trans 

19 6 P.at t 


*ivelength 


COREENUSTOR ‘S PARCEL, medium « wave AA : ‘ : mete 

ry ising chassis 104 x 44 x dic aveband sca g . wavect 
witeh, volume control, heater trans., metal rectifier, 2 valves a € ermouth it 
bias condensers, resistors and email! condensers, and medium and 


22/6 &. & . 2/6 extra. Circuit and point-to-point 1/3. 
Battery charger, input 230/250 v. output 6 and 12 volt | amp. Black 
crackle finished case size 10 x 6 x 4in. Incorporating metal rectifier 
mains on-off switch, and output switch, 21. PF. & P. 3- 

POTATO AND VEGETABLE PEELER 
By famous manufacturer. To suit models A200 and A700. Capacity 


4;ib., complete with water pump Ali aluminium construction, white 
stove-enamelied finish. Originally intended for adaption on an electric 
tood-mixer. can be easily converted for hand operation 39/6. F. & P. 3/- 


JAN ARY 1955 
PERSOWAL SHOPPERS ONLY vin 
Biary 17/6: } 7/6 
Germaniam Orystal Diode, 1/16 ort 
a! 
Line O.P. Transformer 
. ted ' 126 
Crystal Set 


Headphones, «rT pair, 8 


Speaker Matching Unit 
~ h 126 


ine and E.H.T Transformer h 


k 
a " “ te 
sina al -chaesis 2 ‘ 
: ry 7 6 
Sean Coils “ e La 
watch a 27 6 
Line and E a T Trenstorme er t 
BY 
soar ut rm 
£2/5/-. P. & 
As above t 
king trans 
4. choke, 1 
£2.19 6. Pa! 
Valve Holders m Ma 
. lacctal, 7d. em t 
Mazda and loctal 44 
I A at ' . 74 Bit 
th 16 em 
A with 16 
af “ 2 
" vkg 4- 
4 mf ke 1/2 
4 mf ky 38 
16» 0) whe 46 
6x ald 0 wk 59 
mid., 4 wkg 39 
nid., 350 wke 4 
nid., 3 
f wh 66 
11d 
whe i 
wit 33 
‘ 26 
‘ 1/6 
. 19 
4 
f 4 
3/11 
‘ 46 
96 
af 33 
i i i9 
» 16 
16 
4‘) 76 
lld 
nf 4 
r whe 19 
Miniature wire is 
f., 600 pf., ar 74 
T.¥. Filter in lightly ¢ Perepe 
size “11 46 


Combi ned ae mask and eseutcheon 


edge n brown i t 

abinet. 12/6 As for is 
abe, 17/6 

Frame Oscillator Blocking Trans.. 46 
Line Ose, Blocking Trans., 4.6 


CHOKES 
fer 


0 mA 15 ' 
i nA., 15 I 
40 mA 15 r 
nA., 3/6 he 
10/6 enry bh 
6 
P.M. Poous Unit for ar 
Mazda 12 Ver 
sdjustment, 15/- 
P.M. Foous Unit for Mazda .,* 


sdjustanent, 17/6 
Wide Angie hong Pocus Units 


ate 25)- 
Ener teed Foeus Coll, resista 
bracket, 17/6 

lon Traps for Mullar r English Ele 

bes, §/-, post pa 

Standard 465 Ke ron-cored LPs 
‘xipxijia., per oF 76 W earit 
teandard, tronm-cored, 4 w L? 


+x if liin., per pr. O/6 


lron-cored 465 Ko. Whistie Filter, 2/6 
Mains Droppers : “f bin 
apr ») and 4) Lé a 

s, (appe al ’ ® tre 
v6 ampe., 960 ohn appe ri 
4 2 


T.¥. Width Controls, 3/6 


JANUARY, 1955 


MIDGET RADIO CABINETS 


CHOKES 


nA. Clamp 


A. Clamp 


9/3 ea 
: 18/8 0 


sReerenmans FOR 
GERS 


13/6 0a. | 


18/- es 


nished cabinet 


she at bene 


l4in. long, Li pin 


DOUBLE TRIMMERS. 250/25 
0/100, 100/50: all G4. each 
YAXLEY SWITCHES. & pot 
bank, 1/6 each pole 3 we 


1/6 eact 
OCTAL PLUG AND SOCKET (screened) 
l - enet 


PRE-SET CONTROLS 
at mew Q eQ 


arbor 


wKO 
19 each 


SENTERCEL RECTIFIERS 
RM2, 4/2 @ 
16/- 


METAL RECTIFIERS 


|, 9 
« RM4é 


FULL WAVE TYPES 
49 om; We 
‘ 13- 


le 2 amp 
«a Wy 


18/- os 


WE INVITE YOU TO BUILD THIS | 


PORTABLE FOR ONLY Gigns. 


’ tete reuit diagram, potnt t« 
truct », and complete 

sponents. Available B/- ea 
eupplied separately. Avail 
wing attractive colours 


BATTERY | 


RMS, | 


Wrre.ess Worip 


eeeou4nensow 
-:e 


(see 


VAP: 
VROI(SYL) 
VR92 


i 


2a enree www 


= 
> 


(owl ore! 


Avail 


1ON TRAPS 


diameter 


Type (76 ‘or Tubes with 35 mm. neck 


2/6 ea 


HEADPHONES—MICROPHONES, Etc. 


TINNED COPPER WIRE A! 
Heein 


a eg gl HEADPHONES BY 
. G. BROWN, etc. 


| B . Low resistance type 120 ohms 
CHR High resistance type 4,000 ohms 


| DHR a super phone . 
| American phones by Trimm Me 
Chicago, U.S.A., vera 
earpiece 
Headbands, wide type 


ohms, 


Co. of 
each 


| Throat microphones, American surplus. 


Complete with strap, 


" Hand Mi icrophone. 
insert, nickel chrome plated 
complete with lead and 

| listed at 2 Gnas. Our price 
| Threat Microphones, 
2 units per box .. 


| HEATER TRANSFORMERS 

. Input 2vole .5 amp. 
Input 2 volt 3.0 amp 

Input 4 volte 1.5 amp 

.Input 4 volt 3.0 amp 
Input 5 vole 2.0 amp. 

. Input 6.3 vole 5 amp. 
input 6.3 volt 1.5 amp. 
Input 6.3 volt 3.0 amp. 
Input 12 volt 75 amp 


OUTPUT TRANSFORMERS 
Multi Ratio suitable for all 
receivers giving six single ratios . 


lead and plug 


Crystal 


head, 


jack plug, 
type Za.21095 
jovcieiiateae We 


w<~ocvocoeuwnss 
prrretriwoe 


oraaay 


6o 


CONTROL KNOBS in MODERN STYLING 
Tastefully and clearly engraved in gold 


Size A. Diameter ijin 
Size B. Diameter | jin. 


Depth fin. 
Depth fin. 


These Mouldings are available in two co!ours 


Walnut and ivory 


| They are suitable for use with fin. spindles and | 


are simply and firmly held by means of a grub 


screw and locking nut. 
Prices 

Type “ A 1/6 each. 
Type “ B "1/2 each 


Plain Knobs can be supplied in either size or 


colour: Price 1/- 
Inscriptions available :— 
RADIO: “ Volume,” 
change,” “ Tuning,” 
Gram,” “7 J ‘On Off.” 
mtg he: Brilliance,’ 
= bay” 
i any of those 
| TAPE REC! 


us 
DER: “ Reco 


* Brill lance: On-Off 
AMPLIFIER 


each and Bd each respectively 


" Wave- 
" ™ Radio- 
TELEVISION 


* Treble, 


thown above) 


i-ay.’ 


i a 


THE 


} 


mounting 

brown Anish. Overall | 
Packed in carton Me. 4in. 
plete with full 
No. 


COMPACT TELEVISION 
AERIAL BY ANTIFPERENCE LTD. 


with 


instructions 
cos Gnas oe 50. 


universa’ 


CHAMBERS, 


VICTORIA 


ENAMELLED COPPER WIRE 
4 on. Ree 

a.W.a 
16 


| 18 


4 


=a 


oo 


rorororerete= 5 
KOU 


n Vodrilied with Reinforced 
Available in the folle 


ideal for radio 
powerpacks etc 


j ie 
All are four «ded 
receivers —amplifiers 


ERO 


each 


Ten VERO! 


our or VALVES 
. new unite, @/- 


Kx - Brant 
45 


wet 


ywing | 


* sramaL OFFER. CO-AXIAL 
CABL Best quality Grade 

A c= je Botld 1/022 70 chme 
744 yd Stranded 7/0078 
si4. va Alr spaced 1/004 
1 1 


GOLDRING PIOR- UP HEADS. Pick-ny 
head type iia @,900 ohm 
mi plete Price 17/6 each 


| 


with lead 


LOUDSPEAKER UNITS 
PLEBSEY Sin. Round 7p for 

personal portables 2 to 3 ohm 1 

COODMAN'S 6)in. Reo aio 16/1 
= saere Site, With trans 


i fin 
Kh. & A. tin 


3 ohm 


deep, 2+ 
Light » eight 


16/11 


166 

in, * Tin 
19°10 each 
S ohme 226 


8- 
TRUVOX 6)im. Water 
| 


sor yd Sie me? lite 


rue LATHST BLAC 
ELLIPTICAL UNTT 
10m. Unite 2 to 
PLEBBEY 10 106 
KOLA with transformer 16)/- 
| KOLA 6)im. P.M. anit 176 
Tyne Wo 
066 mid 
i mia 
il mia 


Light wetwht 


Sin 


HUNTS CONDENSERS. 

200rF 3566 v4 Type WO 

7 each Type Wee 
cach Type Lae 
anh 

2 WATT 

10 
wo 


iso ¥ 


22 ka: 
54 ka 
1S mee 


4700 
2000 
ik 0 


75kQ; 20 
| 10; + meeO 
all 44. each 
| 
| Bene yy 


| Kas *” £ ‘Eaien, oe Bay 2 as | 


ALPHA RADIO SUPPLY CO. 


5/6 VINCES 


SQUARE, 


| Madic Hints Manual « 
| Amateur Transmitters Con- 


Vrequeney 


LEEDS 1 


135 


AMPLIFIER 


THe “EKE” ¥ 3 warT 
| amrlinien 


COMPARE THIS PRICE! 
This & not « kit of — bat « well- 
built unit—read apecification 
@ 3 valves—onaG wexeor 6veoT 
® Components 100%, only recently 

manutactured condensers used 

Strong chassia, sockets for al) input 

and output leads 

Output 1Q secondary 

Tone aad volume controls 

Input for erystal or Hi-Fi magnetic 

pie re 

mains fully teolated 
Negative feedback 
Price 70/6 Packing & Post 2/6 


CONDENSERS 
Range 


BR.400 8 mid. 500 © 
BR.1600 16 mit 
BR.2050 20 mid. 600 » 
a8 mid. 00 © 
BH.DO1 50 mid. 1 ¥ 


Midget Meta! Types 
2 mid. 09 
Smid. 0 ¥ 

*« @ mid, 2009 

S «8 mid. 09 
14 mid. 80 © 

if « # mld, 400 9 
16 « 16 mid. 400% 
16 « 24 mid, 350 © 
24 mid. 860 » 

2 mid. Oy 

2 « 32 mid. 0 © 
0 mid. 12 ¥ 


Wire ended Types 
* mtd. 450 ¥. Cardboard covered 13 


0 mid. 490 ¥ 
h 
8 


Wire ended Types Cardboard covered 
2 mid, Ov if 

Wimid, i2¥ 
TECHNICAL PUBLICATIONS 
AND MANUALS 


0 mid. 4 


i 


2/6 
26 


Bias Condensers 

Tag ended metal ty pes 
1a mld, 06 

1 mid, By 

mid. 12 

0 mid. 0 9 

106 mid. Wav 

100 mid, 26 ¥ 


Katio Aerial Handbook 


struction Manual 
Kadio Cateulatiuns Manual 
hoond Kqurpment Manual 
Kadio Designs Manual 
Communications Meoeivers 
Manual 
Modulation Re 


ovivers’ Manual 


ONLY A FEW AVAILABLE 
VOR 07 Cathode Hay Taubes . 20/6 
Vostage aod packing 1, 
Bleck Condenser 10 mid 
om oe 
High Voltage Condenser 
1 mid. 4 KV, Coramic 
lneulated terminals 


4- 


- 


4). 


TERMS: Cash with order of 


C.0.D. tee and postage 2/3. 


Mall ORDER ONLY 


WHEN 
CRDERING 
PLEASE QUOTE 
‘DEPT. W.w.” 
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TAPE RECORDING BARGAIN 
ALUMINIUM CHASSIS 18 owe. Pisin, sadciied, | | | LIGHTWEIONT XTAL HAND MIKES. Chrom- 1.F. TRANSFORMERS 
fons, asd soundly consteucted with Shin, sides, | | | ~-iality ond sensitivity for on 4. . 465 Ke s Slug tuning Mintature Circular 
ELECTRODYS ‘ 
by he , 4/6; lin. x 7in.. 6/9; iain. x 9in., 8/6; 14 ia tage ——  -Z a 
ile. ib. 6; and ifn. « ifn. « Ba., 16/6. eset Price 8/9. Matching Trane.. $ 00d bandwidth slett a tere 


Volume Controls 80 BL ” COAXIAL HORS, GOLD ENGRAVED , i C.R.T, HEATER ISOLATION TRANS. Ratio | 
Midget type Lowg 09 cabte @ iin. diam ». diam., 1/6 each. “ Foous,”’ “ Cont i Low leakage winding with 25% sec. boost, 2 + 
Polythene insulate ant,” * Hrillianee n-On f \ 4 v. 10/6; 6.5 v., 10/6; 12 ., 10/6. 


GRAD? 
yd y . . i BRIMISTORS.—CZ1 2 «., 3/6. O72 15 a., 2/6 
~ rile nd-Play, irightuess,"’ Dit f CONDENSERS.—New stock. Ol mfd. 6 K 
. engraved, 1/- cach 5 Ditte, 12.5 k¥.. 0/6; 2 pf. to 500 pf. Mi 
SPBOlAL oo aa TN , : 600 ¢. 01 Sprague 600 v., 02 NS.F. 600 y 
ae sy Micamould Tub., 94.; Hunte Moldseal 500 y 
“ong wr he -—~ GREAT REDUCTION 94.; 05 mfd. and .1 mfd., 1/-; .25 mfd., 1/6 
—_ ° y " Brand Plessey 3-epeed Autochanger Mixer Unit 1/@; 1 mfd., 1,500 v. TOO., 3/6. 
iS : = ae, for 7, 10 and i2in. Records, Twin Hi-Fi Xtal Head eer : 
4. ya with ‘Duopoint sapphire stylus, Play 4,000 records SILVER ay ya eh eo 
7s Aree a me mounting. Supers Quality Bargain Price 4 "1/9; 61 M7; te 1 000 ot. 2 *e - pe. & 
BALABCED TWH FEEDER per y¢ (4 , 5 Lo > * 
TWIN SCREENED COAXIAL FEEDER per v4. 1/- § ohms i gns.. post izes. 
oO OOAZIAL CABLE, G4. per vy’ Tubul ire Ende a» Type Clips 
Sat, & 79 pt, O4.; 100 pt. 180 pt., 1/8; SUB REMATURE VALVES ’ 


20 
naslgtos vals ee fw, 44.5 6 ©, Obi tw, Bhs PA 4 — br ~ 


aw, lot ‘ . ‘ "4 

wine w' Richer: Best Mak nimt © LP, Pent. 1.25 v. P 
ty lll bes eae 19: 18 By Firand New. Wx Deaf Aid Apparatus, by M 
3G; 15 w., 90 ohms to 10 K., 2/0; 6 w. Vitreous, 12 mre cae Aap ~. 


3 


8+ 16/450 ¥ 
8+ 16/500 ¥ 
16 + 16/400 v 
16 + 16/500 v 
92+ 32/275 v 
93 + 32/450 v 
392/350 v 


1ereeoe 1 e 


ese D POTS. & WATT. FAMOUS MAKES x¥W 2 4 
Preiet Min. TV. Type | Banderd Size Pots, 2hin 605 AX 4 
. Spindle. High Grade All pres 
Eaarled Giotted Knob, All| Vir uae 300 ohms to 00 K ‘ 4 60 + 190/350 ¥ 
values 25 ohms to 50 K., 3/- 66. ww DP70 7 100 4+ 200/275 » 
es, 06 K., 4J-. Ditto Carbon | | Pb aes sreakien t CONTROL £00 1 ’ B/-, 1600 mid 


Track 60 K. to 2 Meg., @/-, | 100, 3/- 00 mid. 6 ¥., 1000 4 600 mtd. 6» 66 
O/P TRANSFORMERS... Heavy duty 70 me Fy iS Ditte | VC R97 £2 EK H t Type. Fiy- back Voltage 
ton , 4/9. apyed email) ptode, 6 2k 4° * 2 kV $ 16 kV 
LP cdomus io’ b 6s no p28 h, 100" me, 2818 TESTED FULL PICTURE ge: 3/5 Wig: xa/100 8kY., tele, 91160 14 LV 
15 h. 100 ma, 10/6. SIMPLEX 10 b. 150 ma P. & P. 2/- Mi, 125 v., . RM2, 100 
AING TRANS. —Mate in cur own workshops to high grate ma., 4/0; : nm ; a 275 ma., 16/- 
ication. Pully interleaved and impregnated. Heater . g Plesey, 12/6 
Trans. tapped prim. 200 v./260 +. 6.3 TV. PRE-AMP.—<“hanne! onal) od | fhe ther (oo . 4 are 15 : . + Ohin 6-: 
18 ¥. 16 amp. 7/6. 634.3% 10/6. 0-0-1 ‘ channels or converter ‘ise " ania ¢ “ a &A,17/6;) si, 18/8: 10in. B tin. 18: 
643 9.40.6 9. 2 &, ditte 900-0-600 ditte 250-0-250, Q1/-. | x lbin. Complete with “ . i : 96. 
Himples (modified with 4 ¥. tap), B5/- | Brood new (boxed). Lists Bpeet re SLEEVING 
. ABRIALS, Acrialite al) channels in stock. Indoor loft 27/6, vip. 1/6 4. yd; 6 me 
Inv. T., 18/6 : Re, g.o We 


3 " tb. P 
ig gies ecrot et Sasi". | RADIO COMPONENT SPECIALISTS  Siaivt: > net iris 


Bolon Midget Iron, 196 MS Pax: 10, 44; EBP50, BAS0, 6d 
~ 2 or Sway, B4.; 4 Goway, O4.; o-way, 44.; | THO 1066. Buses 139 of 68 pase door é 3. Moulded 10 64.. 
ws SA. 49 


wey, 1/3. pe ar 307 WHITEHORSE RD., WEST CROYDON 
"\aeesithnating B/-; 2 to Waweg., OPEN ALL DAY SATURDAY 
Ft hy, G.2BC., 3/6; H.R. Phones G. G | P. a P., Oa G1 orders pos free Lies 3d ALADDIN POR RS and core, pin., B4.; 
Brown) or Hi-grade Amer., 15/6 pair ALL MAINS TRANS.—\/- cxtra postage OOTAL CABLE PLUG (4-pin), with cover, 1/3 


to Aor ae arPPwotd 
toe: 

ae 

DWH 2B gz, BOe 
QA iSe@ aa; eeaoa! 


= 
ey 


ELECTRONIC IGNITION TESTER. Type 
V.E.D, Pate. 563562 by 4 my Electric, in original 
wood case. A Cathode Ray tester for checking 
ignition of internal combustion engine while 
engine is operating, will operate from 6, 12, or 
24 volts D.C. or 230 volts A.C. Built into black 
crackle case with hinged front and carrying 
handle. Dim.: 154in. x Bhin. x Ilfin. No leads 
or instruction book available 
PLEASE NOTE. Carriage and Postal charges refer to the U.K. only. Overseas freight, etc., extra ASK FOR CARRIAGE 
SUPPLY UNIT RECTIFIER FOR No. 43| RECEIVER UNIT TYPE 25. Ref. tori, | */H535 £15 cach 10/- EXTRA 
TRANSMITTER. Ex-Canadian Army, in| Partof TRII96. Range 4.3-6.7 Mcs. wit valves, | SUPPRESSOR UNIT 5C/670. Contains 4 
original wood case. Input 110 v. A.C. 50/60 c/s 2/VAS3 (EF39), 2/VR56 (EF36), VRSS (€BC33) H.F. chokes and 4 tubular condensers 0.1 mid 
1.7 KVA. Output (HT!) 2,100 v. 375 mA. (HT2) | YRS7 (E32) 2/1.F.T. 460 ke/s., etc., in metal case | 250 v. D.C., carrying 5 amps. (2 sets on each 
$00 v, 400 mA. plus H.T. lines 450 v., | 6}in —_ x 6tin 4 lead), each choke and condenser separately 
383 v. regulated and neg. bias 250 v., ASK FO 25 %E POST AND screened in compartments of aluminium alloy 
Making three complete power supplies all fed X/H299, each PACKING 3/6 | box 44in. x 4in. x 2in. 4hole fixing 
via double choke condenser, input circuits Tii84B TRANSMITTER UNIT Medium ASK FOR 2 6 POST 
Valves are 4/866A/866, 5Z3, 65/7, 2/6A3, VRISO/| High powered for C.W.-M.C.W. R/T 3 ranges. | X/H907 each \/- EXTRA 
30 (Stab.) and IV (Time delay). The complete | 10-5.5 me/s., 5.5-3 mc/s,, 500-200 kc/s. Complete |iINBDICATOR UNIT TYPE 6H. Wich VER67 
unit mounted in metal case with lid shock with 4 valves, etc., in metal case I4in. x l6hin. » tube and valves, 4-VR9i (EFSO), 3-VR54 (E834) 
mounted, Dim.: 2ft. 6in. x Ift, Gin. x Ife. Finish | Bin. External power supply required Dim.: 18in. x Bhin. x Thin. Weight 22ib. In 
olive drab. Weight 420ib | ASK FOR 6 CARRIAGE original wood case 
ASK FOR £15 CARRIAGE | X/ESA. 39 each 7/6 EXTRA | ASK FOR 5 CARRIAGE 
X/H26 5/- EXTRA | VISUAL INDICATOR TYPE |, Ref. 1002. | X/E777 9/6 cach 5/- EXTRA 
Dual reading left/right D.F. meter for RIISS K.P. UNIT TYPE 24. In — carton. With 
8C-456 SPEECH MODULATOR UNITS. 2tin. Scale overall dim.: 3jin. x 2hin. In used | valves 3-VR6S (SP6I), etc. ange 20-30 me/s., 
Part of SCR-274-N. “Command Equipment.” | rg switched tuning. Dim.: 9in. x Thin. x 4fin 
(U.S.A. made.) Complete with valves 1625, 1215 X/HO62A 12/6 rn POST Weight 7ib 
and VARI50/30 translormers, relays, etc, fess ‘ PAID | ASK FOR 10 - POST 
dynamotor. Overall dim.: 10}in, x 7hin. x 4hin JEFFERSON TRAVIS UF.2 TRANSCEIVER */H850 each 6 EXTRA 
CHASSIS. (USA. made.) Less valves and | #.F. UNIT TYPE 25. in Original carton. Range 
17/6 CARRIAGE | partly stripped by the M.O.5 40-50 mc/s., otherwise as R.F. 24. 
/9 each PAID | ASK FOR 176 CARRIAGE | ASK FOR POST 
so availabie, 8C-456, as sbove in original | */H5I8, each PAID | X/H847 12 6 cach V6 EXTRA 
carton | Circuit at 2/3 r 
R.F. UNIT TYPE 27. Wich broken dial. Range 
ae 27/6 cach CARRS | INDICATOR UNIT TYPE 6. With VCR-97 | 65.85 mc/s. Valves 2-VRI35 (EFS4), VRI37 (ECSS) 
. eac tube and vaives, 4-VR9i (EFSO), VRS4 (E834) etc. Variable tuning. Dim. and weight as R.F. 24 
Circuit 1/3. 3-VR92 (EASO), VR78 (DI), etc. Dim.: i8in. x | ASK FOR ‘POST 
ae Bjin, x Thin. Weight 2ilb. in original wood | x/E771 29 Dis V6 EXTRA 


EX-U.S.N. TEST OSCILLATORS Ts-24) | Ser BRASS GLANDS. jin. diam. Tn three lengths, 
ARA2. Low/High frequency, battery powered foo Ogg 45 le enh ig 1.3/l6th, lin., thin. Bore fin. Price 1/3 each. 
for TEX alignment, HF. signal 245 mes. LF Post paid 


signal tunable 540 to 830 ke/s. with valves 2/955 | 
’ 


Order direct from :— Phone : South 4451/7. 


CLYDESDALE ice Gow": 


acorn triodes and clockwork time switch with 
calibrated dial 0/30 minutes. Unit dim.: 9fin. x 
Tiin. x Tin, Finish black, 


K FOR CARRIAGE | 
X/H364. 27/6 cach i). EXTRA 


January, 1955 


3-34 Liste 


| min. Piccadilly 
Tube Station. 


FOR 


—_—_—_— 
EX A.M. SWITCH 
BO XEés. Fitted 
with 3 independent 
5 amp. switches, 
size 3hin. x Jin. x 
Jin. ideal for cars, 
boats and caravans, 
3.6 each 


1/9 each. Ditto, S-way, 


UNISELECTOR SWITCHES. 4 bank double 
wipers, 25 position, 32/6 each. Ditto, 8 bank, 
45/- each 


MAINS TRANSFORMERS. Ali 230 volt 

50 cycle input. 250 x 250 volt 150 m/a., 4 volt 

9/6 each. 500 x 500 170 m/a., 4 volt 

3,000 volt insulation, 22/6 each. 

670 x 670 volt 200 m,a., 6.3 voits 4 amp., 5 volts 

3 amp., 49/6 eath 1,500 volts 330 m/a., 5216 

each. 300 volt 60 m/a., 6.3 vole 14 amp., 8/6 

each. 6.3 vole |, amp., 6.3 volt 1} amp., 9/6 

eact 2,000 volt 5 m/a., 15/6 each. 4 vole 
14 amp. 6.3 volt |} amp., 10/6 each. 


TELEPHONE HANDSETS. 
standard P.O. type, 12/6 each 


Ex-American, 


2785 POWER PACKS. 230 voit A.C. input, 
output 2,500 volt 5 m/a., 350 vole 200 m/a., 
L.T. 6.3 volts 15 amp. Double choke and 
smoothed. SU4G and VUI20 
special price 69/6 each. 


condenser 
rectifiers, 


ACCUMULATORS 2 vole 3 amperes, 


2/6 each, brand new. 


METERS. Al! brand new and boxed, 0-1 m/a., 
desk type, ficced with 2hin. scale Res. 100 
ohms, 25/-; 0-! mya. 2¢in. round, F/M., M/coil, 
22/6; 0-5 m/a., 2in. square, F/M., Micoil, 

0-10 mia, 2hin. round FIM, Micoil, 

0-100 mia, 2bin. round F/M., Micoil, 
0-150 m/a., 2in. square F/M., M/coil, 7/6; 0- 
M/A. 2in. square F/M, Mi/coil, 7/6 each. 0200 
M/A tin. round F/M, M/coil, 10/-; 0-20 voles, 
Zin. square F/M., M/coil, 7/6. 

AMMETERS O-! amp., 2tin., projecting, 
RF. 7 éeach; 0-5 amp., 24in. round F/M., RF., 
7/6; 20,20 amp., 2in. round F,/M., 6/6; 0-36 amp, 
lin. square F.M., M/coil, 7/6. 

A.C vou 50 CYCLE. 0-15 volts, 
liin. round M/\., 8/6; 0-20 volts, 2}in 
round F M Mit 10/-; 0-300 volts, 2jin. -ound 
F/M., MIL, Wi-; 0-300 voles, Sin. projection, 
M/l., $0 -; 0-300 volts, 34in. Myl., housed in 
wooden case complete with two test leads, 
39/6 eact 


ROTARY CONVERTORS. Models for 
12 or 24 D.C. input, output 230 volt A.C., 
50 cycle, 100-150 watts, ideal for televisions, 
caravans, etc., 92/6 each 


MUIRHEAD PRECISION BUILT KEY 
SWITCHES with heavy contacts. 8 pole 
2 way, brand new, 4/6 each. Cost €2 is to 
make 


TEST SETS TYPE 109. Brand new and 
boxed, ficced with 2in. 0-5 m/a., M/C., meter, 
also 0-40 volt 2in. M/C. meter, with mains 
plugs and leads and many other useful parts, 
12/6 each 


P.40 POWER PACKS. input 200/250 volts 
Ac Outpuc 175 voles 60 mia, 12 voles 2.5 
amp Fully smoothed, 5Z4 rectifier, 32/6 
each 


TYPE 4 WAVE 
METERS. Cavity 
tuned absorption wave- 
meter covering 200-220 
megacycies, brand new 
an boxed, supplied 
with VU39, SP6!, EASO 
and CYS! ic eye 
tuner, 29/6 y 
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Street, London, 
Telephone: Gerrard 8204/9155 


ALL RADIO BARGAINS 


TT 
RIISS COMMUNICATION RECEIVERS. 
Brand new in original transit cases 
wavebands, i.e., 2 bands of short, 2 bands of 
long, and normal broadcast band These 
super selective receivers give the world at 
your finger tips. €11/19/6 each 


CERAMIC TRANSMITTER SWITCHES. 
Excra heavy duty silver contacts, Jin. dia., 
| pole, 6 way, 3 bank, 9/6 each; | pole, 6 way, 
2 bank, 6/6 each; | pole, 4 way, | bank, 5/6 each 


MITED 
w.c.2 


--->p | min. Leicaster 
Square Tube Station 


H.R.0. 6 VOLT Vis- 
we 


RATOR a 

SUPPLY UNITS. Our- 

put 165 volt 80 mia, 

6.3 volts Damp. 6x 5 

rectifier, choke and con- 

' denser smoothed, cabi- 

net size Jin. x Jin. x Gin 

Supplied with clips and leads, brand new, 

6 each. 


Brand new, Canadian, 
** Northern Electric,’ finest ever produced 
50 ohm coils, complete with P.O. Jack Plug, 
106 pair. 


P.O. MAGNETIC COUNTERS. Supplied 
with 3 ohm coils for 1.5 volt operation or 
2,300 ohm coils for 18/24 volts operation, 4/6 
each 

eX W.D. CHOKES. 
13/6; 15 henry 275 m/a., 
m/a., 10/6 each; 9 henry 
1S henry 80 m/a., 5/4. 


LTT 
AMERICAN POWER RHEOSTATS. 
8 ohm, 3.3 amp., 6/6 each; 8 ohm, 2.5 amp., 
7/6 each; 60 ohm, 1.3 amp., 7/6 each; 90 
ohm, 0.74 amp., 7/6 each; 200 ohm, 0.3 amp., 
5/6 each; ideal for train, mode! or charging 
control. 


POWER PACKS TYPE S.44/8. 
volt input. Output, 300 volts 200 m/a., 
3 amp., fully smoothed, 5U4G rectifier, 
each 

HEAYBERD AUTO TRANSFORMERS. 
200.250 volts input, 110 volts output, 750 watts, 
brand new, £4/10)- each. 

SPEAKER TRANSFORMERS. 66 push-pull 
to 15 ohm output, 7/6 Single ended 
6V6 to 2 ohm, 3.6 each. Midget speaker trans 
formers, 354 to 3 ohm, 3/6 each 


—_—_————_———— 
HEADPHONES. 


20 henry 300 m/a 
10/6; 20 henry 12C 180 
100,150 mi/a., 7/6; 


200/250 
12 volts 
626 


cstieamunal RECORD AMPLI- 
PIERS Push-pull 6V6 


8 watts output, 200/250 


?, A.C. input Variable 
} tone control, matched 
—s output to 3 or 15 


Pa *“* ft ohms 46/10)- com- 
a? — 


plete 

RELAYS. Polarised relays, twin 600 ohm 
coils, 8/6 each. We stock all types of relays 
600 and 3,000 types, heavy and light contacts 
including platinum. Send us your enquiries 
we are the cheapest in the trade 
RECEIVERS TYPE T.A.1196. Complete 
with 6 valves, 2 of EF39, 2 of EF36, | Ek32, 
| €6C33. LF. frequency 465 kc/s. Simple 
conversion for complete superhet receiver, 
27/6 each. 


MICROAMP METERS. 0 100 2jin. flush 
panel mounting, scaled 0-1,500 yards, first 
grade instruments, brand new and boxed, 
42/6: Ditto, scaled 0/50 micro amp. 62/6 


CERAMIC SWITCHES. } pole, 4 way, 4 
bank, 16,éeach; 4 pole, 3 way, 3 bank, 6/6 each; 
7 pole, 2 way, 3 bank, 5,6 each 

METER RECTIFIERS. Full bridge 2 mia, 
5.T.C. brand new, 5/6 each 


BATTERY CHARGERS. 1200250 volts 
A.C. input. 24 volts 10 amos. output, perfect 
working condition, £12 10.- each 
AMERICAN THROAT MICROPHONES 
Brand new and boxed, 2,6 each 


PYE 45 MEG. LF. STRIPS. Complete 
television strip with 6 of EFSO vaives and 
| EASO valve. Size i4in 


SIX FOOT P.O. RACKS. Standard “U"’ 
Channel, 79,6 each. 

METER SWITCHES. Seapdurd Yaxley 
Type, 8 bank, single pole, 9, I! or 12 way, 
size 2jin. dia., switch length Shin. plus spindle 
2tin., 7/6 each 


MIDGET REVERSIBLE RS. for 
operation on 4, 6, 12 or 24 volt D.C. Size 
2in. x Ihin., spindle length jin, x fin. ideal 
for model makers, 10/6 each, Ditto fitted 
with blower, 12/6 each 


P.O. KEY SWITCHES. Double pole change- 
over contacts. Complete with knob, brand 
new, 2/9 each, 

HEAVY DUTY W/W. POTS. 400 ohm, 
10 K. ohm, 20 K. ohm, 6 watts, 3/6; 50K 
ohm, 100 K. ohm, 10 watts, 7/6, 

TOGGLE SWITCHES. Single pole on-off, 
9d; double pole on-off, f double pole 
changeover, 3/-. 


eo3on-mooooo 

RF. 26 UNITS. Brand new. 50/65 mega- 
cycles 2 of EFS4 valves, | EC52 vaive 
Muirhead slow motion dial, 29/6 each 


EX W.D. POWER PACKS. 230 volt A.C. 
input Output 150 volts 60 mia., 6.3 vole 
1) amps. Fully smoothed, twin metal rectifiers, 
29/6 each 

FILAMENT TRANSFORMERS. 230 volr 
A.C. input, 6.3 volt 14 amp., 5/9 each; 6.3 volt 
3 amp., 9/6 each 

EX W.D. AMPLIFIER UNITS. These 
contain | EF36 valve, | 400 ohm, P.O. relay, 
pots., resisters and condensers, etc., 6/6 each 


[ADHIRAT TY POWER PACK TYPE 


200-250 volt A.C. input Output 
2,500 volts 10 mi/a., stabilised 350 volts 
200 m/a., stablised 110 volts anges 200 m/ ja., 
6 3 voles. 10 amps., also 
6V6 audio output oe and éin, PM. los. 
speaker, €$/10,- each 


600-900 MEGACYCLES A.F. 
of 3 types, ALF. ilé, 118 
complete set 


CHARGING EQUIPMENT. Full 
bridged rectifiers, 12 volt | amp., 5/6; 
volt 2 amp., tf a, 12 volt 4 amp., 14/3; 
volt | amp., 10/6; 24 volt 2 amp., 
Transformers 200 240 volt input. 15 and 
voles output 2 amp., 12/3. Ditto 4 amps. 
mf ‘wa able resistance 15 ohm, 4 amp., 
each 


UNITS. Se 
and 119. 44/10). 


VLTI 
occa 
wii 


™ 
T 
s Tec 
BOXES. 

with 16 

type switches, ideal 
for train of model control. Brand new and 
boxed, 9/6 each. 


HOURS OF BUSINESS: 9 am. to 6 om 
Thursday | p.m, Open all day Saturday 


PLEASE PRINT YOUR NAME AND 
ADDRESS CLEARLY ALSO INCLUDE 
1d age OR CARRIAGE ON ALL 
' . 
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SELENIUM METAL RECTIFIERS BS TYPE). Built to 
jon from milliamps to amps., H/W., F/B., or three-phase. 
4 Saale te fully guaranteed. Very good delivery. Your enquiries in- 
vited for large or smal! quancicies 
RECTIFIERS, PENCIL TYPES, S.T.C. K/3 SERIES. | milliamp 
for 1.7. and E.441.T. APPLICATION, EX-STOCK. 
T Volts ote Price 
«3/40 2556 i48 
K3/45 3080 
K3/50 3600 
K3/60 f 4100 
K3/70 4660 
6 2030 K3/80 12/4 5150 K3/200 26/- 
ASCTIPIERS FOR LT. APPLICATION—F/B. ar - TYPE: 
12 v, O.C. at | amp., 6/6; 12 v. D.C. at 2 amp., 10/6, 9 
12 v. O.C. at 3 amp., 15), p.p. W/-; 12 v. O.C. @ 4D yg 
12 v. D.C, at 6 amp., 25/-, o.p. 2/-; 
Re’ o.c - i ane. a 24 v. OC. at 2 amp., 21/-, 
O.C. at 4 am 24 v. D.C. at 6 amp., 35 /-, p.p 24. 
VALVE Testen, Sood 4. 200/230 v. A.C. input. Ee. Govt., in 
condition, with descriptive book containing circuit diagram of 
instrument and how to test valves from 1.4 v. to 4 vy, With valve- 
holders for Brit., 4, 5, 7 pin and Oceal, U.S., 5 and 7 pin, |/Octal, side 
contact, large Brit., 4 and 9 pin. Acorn and d Housed in sub- 
stantial wooden case. Price £7/19/6, carriage 10/- excra 
WESTON ALL-PURPOSE A.C./0.C. TEST METER, MODEL 
6.465. |,000 ohms per volt. New and unused, complete with leads and 
batteries. £8 each onl 
WESTON SATTEAY OSCILLATOR, MODEL £692. TYPE 2 
Also new and unused. Coverage 100 kc/s-26 Mc/s. Audio output 
aporen.. 400 cis. Available at the ridiculously low price of only 45/1916, 
(Oscillator complete with instruction booklet). 
ShiseHoNe L Ly Og pw No. 2 (By Vitavox). Re-Entrant Type 
This is H/Duty 6° P.M. 15 ohm 5/C. with 600 ohm builc-in Line Trans 
former, housed in strong wooden case, €1,8.0, carriage 5/- 
VITAVOX PRESSURE UNITS. Heavy duty, P 20 watts. To 
fit the above horn, Brand new. €4/9/6, carriage 5/- 
ROTARY CONVERTERS. [2 v. O.C. input 230 v. A.C. output, at 
100 watts. Brand new, £4,176. Dicto, 24 v., same price, carriage 76 
pe APA-| CATHODE RAY INDICATOR AMPLIFIER UNIT. 
leve, comprising OF. I8Pi C.R.T., 7-45N7GT, 1-6H6, 14666 
tant. 1-6X5, valves one value, C4/19 6, plus 10/- carriage 
TUNING UNITS (EX-U5S.A.). Types available, T.U.58., wes 
T.U.96., T.U.268. Good condition, soilea cases 19:6 each, p 
AC/OC SUPPLY UNIT. (5.T.C. SELENIUM RECTIFIER). , | 
with Mains Isolation transformer, fixed and housea in strong meta! 
cabinet, 250 v. A.C. to 200-220 v b.c @ 34 amos. Ready to use for 
46/100 only, carriage 10,- 
MIDGET L.M.S. COIL PACK. Iron cored, with circuit diagram 
Size 2)" x24" xi". We highly recommend, Limited offer. Price 19/11, 


p. Ue 

bam. BATTERY CHARGERS. (Metal rectifier type) 0-15v. @ 5 

- s. Housed in metal case with 24° 6 amp meter, with variable con- 
» Guprentecs In perfect condition, tested before despatched. Price 

carrige paid 

oe, RADIO TRANSFORMERS. |2 v on -Phileo, 300 v. HLT. ac 

90 mA. Brand new and unused Only 126 pe 

TRANSFORMERS PUSH-PULL our UT (BY PARMEKO) 

25 wects for 6L6 valves. To match, 3, @ ana 15 ohms. New and unused 


29/6, o.p. 2/6 

A.1155 COMMUNICATION RECEIVERS. Individually testea +nd 
despatched in good working order. Cases slightly soiled. 48/194, 
carriage 10/-. 

RECEIVER TYPE 109 in good condition. Tested before despatched 
Freq. range 15-68 metres continuous, designed to operate on 6v 
baccery. Limiced quanticy only €4.7.4, plus 10/- carri 

HALF MILE OF TWIN DON “6” TELEPHONE WIRE. 
Brand new, on wooden drums, €2/12/6 per drum, carriage 10/-, Engiand 


CAMERA CONTROL UNIT, TYPE 35. 24 v., 25)-, 2% 
HIGH-VOLTAGE TRANSMITTING CONDENSE ns.” Pivank 
Pot Type (25 pf. 8 kV) (400 pf. 9.6 KV.) (S00 pf. 15 KV.) (600 pf. 9.6 kV.) 


Ciiomun plates c I/- 
ai OmMIUM PLATED EXTENDAGLE AERIALS. Min. lengrh 
12in. Max. length 48in. Suitable for car radio aerials. 8/6 each. p.p 
CATHODE Y Tueses. 
Type 36P!, new and unused, with base and screen, 42/6, p.p. 2/- 
Type VCRI38 (EC ay) With screen and base, in new and unused 
condition, 42/6, p 
Type VCR97, ex ad in good order, 20/-, p.p. 34. 
Type CV 1526, 2iin., 4 ¥ eg 3000 v. anode, complete with 
base and mu-metal screen, 20 
PHOTO ELECTRIC MULTIPLION CELLS. TYPE 931A. £2 10- 
pp l-. Also 931A complete on chassis with multiplier network and 
two 832 valve-holders, etc., €3/10/-, p.p. 2/- 
POWER UNITS. Type 3, made for use with the R.1132A, this is 
@ standard rack mounting job to match the receiver and is for 200250 v 
50 cycle mains with output of 250 v. O.C., 100 mA. at 6.3 v. 4 amps 
/10)-, carriage. Power unit for Wireless No. ||, 12 v. D.C. input, 
230 v. D.C. output at 30 mA., fully smoothed, 19/6, 2:6 pe Power 
unit ex-No. 19 Wwene-essiver 12 v. O.C. input, 275 O.C. output a 
100 mA., fully smoothed 
ay 38 WALKIO-TALKIG VAAN neceiven, in good condition 
less external accessories), 35,- 2/6 
IEMENS a. my D RELAYS. Twin 1,000 ohm coils, perfect 
roy S)-, 
008 OHMS "i At Tar PIECES, 3/6 each, p.p. 9d. 
Karrenies H.T/L.T. Heavy duty layer type. 150v. tapped at 
O7v. H.T. LT. 4hv. Perfect condition. Size 9gin. x 4hin. x 4hin 
4/6, p.p. 2/6 


15 LITTLE NEWPORT ST., LONDON, W.C.2. 
GERrard 6794/1453. 
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BC4IO TRANSMITTERS wich speech amplifier, aerial tuning 
unit, etc. Brand new 
RCA TRANSMITTERS Type ET-4336. Complete with original 
speech amplifier, crystal multiplier and VFO units. Unused and re- 
conditioned. Can be supplied with very large quantity of spares 
RCA TRANSMITTERS. Type ET-4332 modified by RAF 
for use on crystal or master oscillator. Complete with speech 
amplifier 
MULTI CHANNEL TRANSMITTER T-4/FRC, with modu- 
lators MD-1/FRC, 2 Mc/s to 18 Mc's. Each channel 400 w. output. 
TCS4 EQUIPMENT complete with antenna loading unit, 
remote control, microphone, etc. Brand new. 
MAGNETO 10 LINE U.C. TELEPHONE SWITCH- 
BOARDS (complete) 
MARCON! SIGNAL GENERATORS Type TF 144G. 
As new, checked. 
A.R480's, A.RTT's, S27’s, HRO, BC.312, BC.342, R.109 
and others 
METAL RECTIFIERS Type 1B, D.C. output 10 amps at 22 v, 
input 220/250 v., 50 c/s 
All above items in excellent working condition 
Working demonstration upon request 

SPARES A aot of selection available for SCR399 (BC6I0), 

ET4336, SCR6IO, EEB Telephones, and Tele- 
printers type 7B 
TX VALVES 805, 807, 813, 861, 66A, IOOTH, 250TH, and many 
others 
Large stock of Tx condensers, crystals and other components 
Alignment and repair of communication receivers and all other 
short-wave equipment undertaken 


P.C.A. RADIO 


New Address, Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone: RIV 8006/7 


MIDLAND INSTRUMENT CO.—— 


PLOCSSY P a. De peemgg in. dia ersonal portable type, 3-ohm speech coil, less 
aneformer 76 

CHARGING urs. tani 9 t-amp. full-wave rectifier, and a Douglas 
200/20-". AA nput trane epecialiy wound for this rectifier, with requisite 
voltages to charge a v. battery at l}-amps., 2 high grade cotaponent«, com 
plete with circuit diagrams and inetructi ya, brand new, 25/-, post 1/8 

G.B.C, MINIATURE RELAYS, al! contacts are platinam, and relays are rand new 
boxed, 5,000-ohims, 2-pole change-over, hermetically sealed, 10/-, post 6d Ditto, 
000-ohme, 2-pole change er and %-pole make before Ureak, hermetically sealed 
12/6, post Gd. Ditto, 40-chms, 4-pole change-over, open type, B/-, post 6d 

6.2.0. TYPE 600 RELAYS, brand new and boxed, 75 
i -pole change-over, §/-, post 64. Ditto, 150-chme le heavy-duty make, §/-, post 6d 
Ditte, 5,000-or l-pole make and i-pole make before break, 7/@, post 6d. Ditto, 
7,800-chims, l-pole make, @/-, pout 6d 

U.S. RELAYS, Leach pattern, 200-chm, 2-pole changeover, 1/6, post 44., 15/- doz., 
post 1/8, ditto S-pole changeover, 1/9, post 44., 18/- doz., post 2 

BUZZERS, 3-6-v. high note, platinum contacts, variable note control knob, high grade 
type, worth 40/-, our price, sew anased, §/-, post | 

VERNER TIME DELAY SWITCHES, 24-v. operation, consists of « high grade clock 
work movement, with external press button wind ectro magnete with 5-pole 
am operated contacts, in emart metal case size jin. =x 2fin. « Zhin., Gtted 4-way 
terminal block, new, boxed, fraction of original cost, 7/6, post 1/9. 

ELECTROLYTIO VONDENGERS, S2-mfd. 450-7. D.C, by Zenith, Micamold, ete., 
new and guaranteed, cartons of 12 condensers, 10/-, post paid 

PROJECTION UNTTS, consists of an optical mount, fitted with a bloomed £/2.2 Achro 
matic lens, 3pin. toca! length, at one end, also a convex/concave ground glass at the 
ther, attached to wn enclosed lamphonuee , litter 4-7. 15-watt lamp, end polished 
reflector, fraction of original cost, 10/-, post 

VARIABLE RHBOSTATS, wire-wound on coramic, 56 —_ at l-amp., laminated 
wiper arm, Bakelite kn »» eontrol, in disease cases sine éjin. x D)in., Otted 
m/o toggle ewitch and 2 aannon plugs, new, boxed 76. post 1) 

SeLSY" TRANSESTTERS (Magelips), Jin. type, pure ernchro r-y-1-2-5, suitable 
- master of slay )-+. BO-cyole single phase A‘ nperated When two or more 
of these are wired up, the rotetion by hand (or other means f ome, will result in a 
100 per cent. follow in the other(s), both clockwise or anti-clockwise, supplied brand 
new with test report tropieationd sealed cartons. Value, 68 each. our price Q5/-, 
post 2/-, 2 for §0)-, post paid with wiring diagram. SIEMEN'S HIGH SPEED RELAYS 
ol fen. 145 oho ang pole changeover platinum contacts, adjustal 

tension and contact gap, well worth J). oar price ww, anased, §)- 


yim, 2-pole heavy-duty make and 


, coneista of 2 combined receivers and microph mes »nnected by 
20ft. twin flexible, pr les perfect 2-way communication (itp to | mile with extra flex), 
self-energiaed, no battery required, complete ready for use, new, boxed, 12/6, post 
l- 
CRYSTAL SET coma high-gain dua! range med. and low, complete with crystal 
eet eircuit 2/6. 4.: Variable conds, 0005 mid., Bakelite diclectric, complete 

with pointer ker Germanium detector, latest wire-ende! type, 2/- 
post O4.; Wav .; Otc plage with sockets, 4 ects =, post 
44. All theme construct a ery tal post peld. D.C, SERIES MOTORS 
12-O4-9. 15/90 ampe., size 6hin. long, Spin. dia., fitted fin. dia. shaft, weight 9ib., a very 
euperior motor, originally co-t £10, our price, new, unused, 7/6, post and packing 2/6 
Many other bargsins: send 34. with 6.A.E. for current lists, 


MIDLAND INSTRUMENT 00., MOORPOOL CIRGLE, BIRMINGHAM, 17 
Tel.: HAR 1308 
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WIRELESS WORLD 


SAMSON'S SURPLUS STORES 


LONDON’S GREATEST DEALERS IN RADIO 


AND ELECTRONIC EQUIPMENT 


SPECIAL OFFER OF S.T.C. RECTIFIER 
SUPPLY UNITS. Supplied brand new at a 
fraction of the maker's price. Wo. |. 
200-240 v 
ammeter fuses and control switching. 
grey metal case measuring 2ft. 6in. x Ift. 7in., 
7 10/-, plus carr. Me. 2. A.C. input 200-240 v 
output 50-60 v. 10 amps. with ammeter 
control switching, built in grey metal 
case measuring Ift. 10in. x tft. Bin. x I0hin., 
£22 10)-, plus carr. No.3. A.C. input 200-2 
D.C. output 220 v., 1.5 amps. at 50 degrees C. 
Completely fused, €15, plus carr. 
ROLLS-ROYCE COOLANT PUMPS. A 
heavy duty turbine pump driven directly from a 
splined socket. |,000-1,500g.p.h 
let. Brand new in maker's carton, 48/-, carr. 2/6 
HEAVY DUTY A.M. L.T. TRANSFORMERS. 
Pri. 440 y. Sec, 220 v., in steps of 25 v. conserva- 
tively rated at 2.2 kW., weight approx. 90 Ib 
Half the above secondary can be obtained from 
220 v. input, €9/10/-, plus. carr 
50 v. 20 amps., completely enclosed, £6/10/-, plus 
carr. Pri. 230 v. Sec. 13, 13.5, 14, 18 v., very 
conservatively rated at 60 amps., €6/5/-, plus 
Pri. 115 v. Sec. 17 v. 15 amps. and 2.2 v. 
18 amops., 35/-, carr. 4/-. Pri. 230 v. Sec. #2C.T., 
conservatively rated at 10 amps., 25)-, carr. 
Pri. 200-250 v. Sec. 115 v. 8.7 amps., €5/15/-, 
carr. 5 
A.M. H.T. TRANSFORMERS. Pri. 230 v. 
Sec. 1,500 v. 1.6 kVA, 65/-, carr. 7/6 
1154 TX H.T. TRANSFORMERS. Pri. 
200-250 v.Sec. 1250-1300 v. 350 mA., 35/-, carr. 4/-. 
CONSTANT VOLTAGE TRANSFORMERS 
BY SOLA, U.S.A., Pri. 90-125 v. or 190-250 v. 
Sec. 115 v. at 2 kVA. Pri. and Sec. are completely 
isolated for 50 or 60 cycle operation. Approx. 
weight 200 ib 
arriage according 


to distance, limited supply 


ARMY FIELD TELEPHONES TYPE DS. | 


hand set and 
Suitable 
96 


Complete with 
strong metal cases 
workshops, etc., 


Buzzer calling 
batteries Buile ir 
farms, building sites, 


ea arr. 3 


12 VOLT D.c. FANS BY G.E.C. 


ul. 5} inch blades, overall length 7jin 
on 15-20 Volts. A.C. Brand new at 
maker's price, 35/-, p.p. 2/- 


AMERICAN MINIATURE GEARED 
MOTO 
12-24 volts 


dies. Over- 
all length 
§ motor Thin. Brand new, 39/6. p.p. 2/- 
iin. COPPER PLATED AERIAL RODS. 
Push-in sleeve joint, 8/6 per hall-gross, 15/- 
per gross, P.P. 1/6. SPECIAL PRICE of 42 per 


thousand in cen thousand lots, plus carr. 


ALL ORDERS & ENQUIRIES 
TO OUR EDGWARE ROAD 
BRANCH PLEASE. THIS 1S 
OPEN ALL DAY SATURDAY. 
HOURS %-4. %! THURSDAY. 


A.C. input | 
Output D.C. 50 v. 24 amps. With | 
Built-in | 


I} inch bore out- | 


Pri. 230 v. Sec. | 


£19/10)- each, €37/10/- per pair, | 


| cartons, 


| LTD. 


AMAZING OFFER! 
OFFICE INTER-COM SETS 
FAMOUS MANUFACTURER'S 
EXPORT SURPLUS 


MASTER 
Phin, x 6hin. x Shin. 


EXTENSION 
7hin. x Shin. x Bhin 


includes Master and two extensions 
highly polished wood cabinets, operates from 
200-250 v. A.C. Valve line up: | UF4i, | UL42 
and metal rectifier, The Master is designed to 
operate four extensions. Brand new in maker's 
4819/6. Originally sold at 16 gns 
Extra extensions, 27/6. Limited number only 


SPECIAL OFFER. LIGHTWEIGHT PET- 
ROL GENERATOR CHARGING SETS 
MANUFACTURED BY THE ROYAL 
ENFIELD CO. The continuous D.C. rating is 
18 volts 4.5 amps. These sets are primarily 
intended for charging 12 volt batteries, but an 
A.C. output at about 300 cycles per second is 
obtainable. Each set is complete with flexible 
exhaust pipe, silencer, metal box containing 
spares and tool kit, starting cord, canvas cover 
and instruction manual. Supplied brand new in 
maker's packing cases. €17 10, carr. according 
to distance. ff further information is required 
we will send the instruction manual on a 10)- 
returnable deposit 

HOOVER OR WELDALL ASSEMBLE 
INDUCTION MOTORS. (6 ho 
A.C. 220-240 volts. 1425 rom. Brand new, 
44/7'6, carr. 7/6. Stace which make required 


HIGH GRADE BLOCK CONDENSERS 
BY FAMOUS MANUFACTURERS. 6 mid 
600 v. wkg. at 7! degrees F, 6/6. 4 mid. 800 v 
wkg. ac 160d. F., S 2 mid. 2,500 v. wkg. at 
60d C., 7/6. | mid. 750 v. wkg. tropical, 2/6. 
All condensers offered are brand new ; postage on 
ail types 9d. 


built in 


169 171 EDGWARE ROAD, LONDON, W.2. 


TEL. : PAD 785! 
AND 


1256 TOTTENHAM COURT ROAD, W.1. 


TEL.: EUS 4982 


| watt, length Sjin., dia. tin., 5/6, p.p. 6d 


LIGHTWEIGHT UNSPILLABLE FP. & G. 
2-VOLT 7 AH. AT 10 HR. RATE ACCUML. 
LATORS, Size 4jin. x 3iin. x thin., 15/-, pp. - 
EXIDE 10 volt $ Ah. Glass accumulators, size 
Tin. x 2pin. x Sin, suitable for H.T. unit construc. 
tion and models, etc, 7/6 p. 6. MINIA.- 
TURE ACCUMULATORS made by Willard 
Co. % volt 0.2 - Note size and weight 
Jin. x thin. x fin., — 5) oz., 5/-, p.p. 6d., 
or set of three 36 v. and one 6 v. same size but 
weight 4) oz. in sealed metal container, <1, 
p-p. 1/3. Easily filled with hypodermic syringe 
EX-ARMY MEDICAL HYPODERMIC 
SYRINGES. Brand new. | c.c., with needle, 
4/9, p.p. 6d. 10 «.c., ag —_ 7/6, p.p. 6d 
Extra needles, tin of 5 2/+ 
AMERICAN 6 VOLT 0 Aw. 1S PLATE 
CAR GATTERIES. Size Yin. x Pin. & Tin 
4219/6, carr. 76 


Brand new in maker's cases, 
PRICHETT AND GOLD STORAGE 
BATTERIES. {2 volt 75 Ah Built in coak 
cases, Brand new, €4/15)-, carr. 7/6 
AMERICAN AIRCRAFT BATTERIES. 24 
volt || Ah., by Willard. Size Bin, x 7hin. x Thin 
5$0)., carr 76 
AMERICAN C.R. TUBES. 5 CPI. Brand 
new, 29/6, carr. 2/6. CRT Type NC 13 7in., 
packed in crates, 35/-, carr. 4/-, A..F. UNITS, 
Type 24, 20-30 Mc's., complete with valves, brand 
ai pp. 2- 32 TUNING UNITS, 
16 
LOw "WATTAGE IMMERSION HEATERS 
comprises high grade element in brass cylinder 
350 watt, length Bin., dia. lin., 6/6, p.p. 6d. 250 
Two in 
series make an ideal space heater for green- 
houses, drying cupboards, lofts, and garages, etc 
NUTS, BOLTS, WASHERS. A small item 
but essential for the test bench workshop and 
the home. Genuine offer of high grade mixed 
2, 4, 6 and 8 B.A. Nuts, Bolts and Washers, in 
S/- or 10/- cartons, post free. Try a sample box 
HEAVY DUTY SLIDING RESISTORS. 
All by famous makers, offered at a fraction of the 
original price. 5.3 ohm 6 amp., with geared 
control, 35/-. 152 ohm 2 amp. with geared contro! 
32/6. 20 ohm tapered 7 to 1.5 amp., with right 
angle geared control, 37/6. 100 ohm 1.6 amp., 
276. | ohm, 2 amp., 12/6, oa | amp., with 
slow motion control, 6/6, on all types 2 
INSTRUMENTS, ADMIRALTY INTEGRA. 
TORS, TYPE A SPI. incorporating very fine 
Galvo movement, coil 40 ohms. Centre zero to 
FS.D. | microamp. Small mirror one metre 
radius A very useful laboratory instrument, 
65-, arr, 26. METRO-VICKERS MASTER 
VOLTMETERS, 0-20 voits A.C. 50 cy. M.! 6in 
mirrored scale, 25/-, P.P. 1/6. A.M. 2hin. panel 
mounting 500-0-500 microammeters, blank scale 
brand new, 25/-, P.P. I/-. 


CROYDON ENG. CO., GEARED 
CAPACITOR INDUCTION 
MOTORS 


Ac 
Geared 
rated 


220-240 v. Motor shaft 1400¢.9.m. Ow 
right angle shale 300r.9.m. Continuously 
With Capacitor, €3/19/6, carr 


PERSONAL SHOPPERS 
WELCOME. 
ORDERS ACCEPTED MA 
FROM COLLEGES, SCHOOLS, 
LABORATORIES, ETC 


Wrretess Wori_p January, 1955 


E p 75 GRAND PARADE, HARRINGAY 

uality Bequipment esigners Lid. LONDON, N.4. Phone: STA. 3712 
CONSTRUCT YOUR ND NOW A 

OWN AMPLIFIER : T.R.F. RECEIVER 


« High Fidelity 6-10 watt amy 
eifeally designed for use wit 


Radin Va 


68N7 phase epiitter : £5 7 15 = 0 
putputa, 674 tifter r s< 

feed bac corapreber tor - . ag. ane Var 

ntrol using separate Bass an ns Meta 

trol ing 10db boost in treble 

ib attenuation in tret 
ann relative t , 
transtoriner  mapplied 

ether 3 ohm @ ib ohn 


Compiete kit £10-7-6 : corpora 1 le & feeder unit rput socket 


zing networks are available for 
Btad 0 and *P b 
Oireult @agram, ete,, evel : 
‘ ca. Volum B endiibe Phe. ead Case 
at rehace U Hi ty Amplifier ready-bullt and tested 
Pee ee a, Cart. and Tam (Plenwe state whether coon veeuMCAL ADVICE GIVEN TO ALL OUR CUSTOMERS 


MAINS NOISE SUPPRESSOR UNIT ALUMINIUM CHASSIG WITH REINFORCED BALL BEARING SLIDERS 
A simple and effective method of cutting CORNERS BRAND NEW AT A THIRD BELOW NORMAL PRICE 
noises, The K nelete of pecia bx4x% Rivet designed to give ’ th _allent ; ent 
together with tod t rh toan ble OxnIx4 : ; , prete aid . : 7 oe ‘ 
in eainting receivers or separately if leaired a “ . a6 val ” ~ ; ‘ ae A. ~d — 
4/11 QOMmLere wirt cincurr DiAgRAM . Meter Beards, Tame Packs, Cabins dean, ¢ 
re was US. peut, ot - i LENGTH 13in.—RUNNER EXTENDS 9jin 

 oover ont « air 

W. 8. STENTORIAN Hi-Fi LOUDSPEAKERS aS = 10/- Pos reex 
HP 410 4in. § watt 
14 rr ’ ; “ WALNUT POLISHED SPEAKER We carry lorge stocks of Resistors, Condensers 
nY 1012 10is 0. at « ond all Radio, T.V. and Electronic Components 
Please state specs! "pedlanes t + ohm a 20/6 Let us quote you for your specific requirements 
All the above sckin ¢, carria wrance 7 each Pxg. &@ P END 244. STAMP FOR CATALOGUE) 


TEAMS OF BUSINESS:—Cash with order or C.0.D. All orders for smal! items totalling ov £2 post free unless otherwise stated 


To personal shoppers wishing to visit our premises ALIGHT AT HARRINGAY ARENA. OPEN FROM 9 a.m.-6 p.m. MONDAYS-SATURDAYS 
(EARLY CLOSING WEDNESDAYS) 


G2AK Nerpaine =G2AK|| MAGNETIC 


“~ ee 
T.V. POWER TRANS. 8y Parmeko, Pri. 200/250v. EHT6kV. || shut y 
(AMS) 350/350 v = 4 


250 ma.. 6.3 v. 6a. 4.3 @, 4¥. for BHT Rec 1] 
Wired to Holder, Beautiful job. €4/10/+, carr. paid. FEW ONLY. | 
METERS, 2iin. Flush mounting M.C, 100 mA., 0-10 mA., 0-30mA BUILT TO SPECIFICATION. 
12/6 es.; 0-15 A., proj. thermo. Zhin., 7/6; 0-9 A. hot-wire, 5/-. 


TEST METER. 7 ranges a follows: 1.5 v., 3 v., 150 ¥. 6 mA Coll Winding and Tropicalizing. 
60 mA., 5,000 ohms, 25, ohms 2hin. dia. scale M,C, meter, Rotary 


selector switch, Black bakelice case, 6 x 4) x 44 fitced with Spring Sets and Coils supplied separately if required. 


removable lid, also provision for internal batts., ranges can be easily 
extended, Bargain price 30/-, plus 1/6 post 
RONEN PIN ONIN END ot OA IINEN INLD INI 
SPECIAL. OFFER, ARSE SPARES, Cabinets, complete with eK AYE ELECTRICAL MANUFACTURING CO.2 
ase, feet and side strips, €4/15/- each. Pkg. and Carr. 5/-. Set 
of 14 valves for “D'or LF” model receivers, €5/10/-. Panel Havelock Works, Havelock Place 
escutcheons, 22/6 each, “ODO” type LFS. 12'6 each Good } 4 
selection of Spare Colles availabia ‘or “O” Model, 7/6 each Harrow, Middlesex. 
Output Transformers for “0” or * LF,” 37/6 each HAR. 1432. 
PNP NI NON el el A lel Ah et el AA eh Ah et 
CRYSTAL HAND MICROPHONES. Complete with lead and 
plug. High quality, very sensitive, chrome finish List price 2 gns 
Our price 15). Few only 
COPPER WIRE. 14G H.D. [40f. 15/+, 70!c. 7/6, postage and 


packing 2 Other lengths pro rate Television ° Radio . Record 


SPECIAL VALVE OFFER. 866A. 17/6 each, or 30 pair. 807's 


1o- or 11/6 93 45'-, 8296, 60). 1TZ40 35). ey ~ I 
STREAMLINED BUG KEYS. ae | | CABINETS MADE TO ORDER 


By famous manufacturer. List 


ever (4. Our price 4) AIR SPACED COAXIAL CABLE 


ee price 3/1! per ft.), 20 yd. coils only. €1 per coil, || ANY SIZE OR FINISH 


SHADED POLE MOTORS. for Tape Recorders, etc. Volcage 

tapping place 200/250 v. 3-hole fixing. Our price 12/6 ea. or 21/-pr., |} 

ree ie sicher ’ CALL OR SEND DRAWINGS FOR QUOTATION 

Carriage paid on ali orders over Ci except where stated. Please 
nclude smal! amount for orders under Ci 

Please print your name and address. Ai) Mail Orders to:— 


CHAS. H. YOUNG, G2AK B. KOSKIE_ err. £, 


Dept. ‘Ww’ [02 HOLLOWAY HEAD, BIRMINGHAM | 72-16 Leather Lane, Holborn, E.C.1 


‘Phone: MIDLAND 3254 
Phone : CHAncery 6791/2 


Send for Price List or quotation. 


All callers @ 110 DALE END, BIRMINGHAM 4 
Phone: CENTRAL 1635 


| 
= 


JANUARY, 1955 


5 Harrow Road, Paddington, W.2 


PADdington !008/9 and 040! 
OPEN MONDAY to Sat. 9-6. THURS. 
SEND STAMPS FOR NEW 1954 28- PAGE 


| o'clock. 


Wrmeiess Wor_p 


DENCO F.M. 
SUPPLIES FINEST QUALITY AUDIO OBTAINABLE TODAY 
All Components as per Denco's list, also 5 valves (6AM6, 12AH6, EB?! and 
2 6AB6) at 667 6 or built and aligned at 68/10)-. 
All parts obtainable singly as per Denco’s F.M. Catalogue (0.7.8. 8). 
Requires 230 v 
Demonstrations daily 


at 50 ma 


FEEDER UNIT 


Price | /e 
6.3 v. at 1.5 amps. 
Alignment 76 


and Chokes. 
(Boost and Cut). 


14 WATT HIGH FIDELITY F.M. AND RECORD AMPLIFIER 
200/250 Volts A.C. First Quality Components only. Ste 
Partridge Output Transformer. Bass 
Supply Socket for Tuner Unit. ideal for Denco F.M. 
Feeder. 5 Valves—6SN7, 6SL7, 616, 616,524. Complete ready for use. 
BARGAIN PRICE <17-16-0, 


wart T rmers 
and Treble Controls 


STROBE UNITS. Brand New 
these contain 6EF 50s ‘ 
condensers, resistors 

relays, ewik 
condensers, size 15in 


67/6. 


hee 


CATALOGUE 


sealed cartons 


Sth ets 931A PHOTO-ELECTRIC CELL AND 

Por faceimile transmission, 
flying pot telec tne transiniesion aad teseareh 
involving low light-lewels, -«tage multiplier 
Brand new and guaranteed, only 68/10/- 
Mpectal Ii-pin base Q/-, Data sheets supplied 


RADIO-GRAM CHASSIS 
3 Wave-band Med., 


short 


Superhet long and 


5 Latest Type MULLARD Valves 
4 Position 
and short 


Switching. Gram., med., long 
Provision for 


Mains. 110/250 volts 
Chassis I lin. x Tin. x 2hin. Scale Bin. Square. 
Or Chassis 134in. x 6hin. x 2hin. Dial 10in. x 
Siin. PRICE €10/5)-, 
BRAND NEW AND GUARANTEED 
CARR. PACKING AND INS. 10)-. 


Extension Speaker Ac. 


SPECIAL OFFER 
Tape-Deck Amplifier and Power Unit 
(Lise €16/16/-) and TRUVOX Tape-Deck 
Mark I) (Lise £23/2/-), £36. Call for Demon- 
stration or send for full details 


Our 


PYE 45 Mc/s. STRIP 
TYPE —_ UNITS 


x Qin omplete with 45 Me/s. Pye 
10 EPSO, EBS4 and BASO, volume 
te of Resistors and Condensors 

an be incorporated on this chassis 
pace New condition. Modification 

I e £25. Carriage paid 


VOLTMETERS 
in Projection 
bin Flush 
r Kquare 
n Flush 
Rquare 
nm Sin. Dial 


AMP-METERS 


Projection 


Project 


MI 


Coupled 


= Moving Iron 


Bread New and in original cartons. 


38 * WALKIE-TALKIE” 
RECEIVER, 


m 


TRANS- 
mplete with Throat Mike, phones, 
Aerial Rods in canvas bag. Freq 
) Mole Reaage epprox. 5 miles All 
cw and tested before despatch. @4/10/-. 


“ 416" CONTROL UNIT ’ 
ng 4 EFSO, 2 SP6!, 2 EASO, | £634, 
2-single-gang .0005 tuning condensers. W/W 
volume controls, switches, condensers and 
resistors. Size |2in. x 9in, x Sin. New con- 
dition, 35/-, carr. 3/- 


Contair 


BOWTHORPE CONTINUITY METER 
Dual scale 0-500 ohms and 100-200 06 
coll operated trom 4)-volt interne 
tin, = Sin. = 4in 
Original price, £8/19/- 
Our price, brand new, £3/5/- 


5/5000 ¥. wkg., type CPS8QO, Bakelite 
J. 1 2°6 kv, wk. 4) 


T.C.C. .1 mid 


came, 7/6 exch. BI 


MORSE PRACTICE KIT 
Complete with buzzer, more tapper and 
compartment on baseboard, @/-, post paid 


battery 


CRYSTALS 
200 ke/s, 2 pin, U.S.A. 
465 ke/s, 2 pin, U.S.A.n.ccccccccees 
500 ke/s, 2 pin, British............ 


INDICATOR UNIT TYPE [824 
Unit contains VCRS517 Cathode Ray bin. tube, complete 
with Mo-metal screen, 3 EFOO, 4 BPO61 and 1) bU40 
valves, 9 wire-wound volume controls and quantity 
of resistors and condensers. Pultabdle either for bass 
of television (full ture guaranteed) or Oveillosenpe 
Offered BRAND NEW (less relay) in original packing 
eases at 67/6. Pius 7/6 carr. “~ Ratio 
soope circuit included. 


onstructor 


U.S.A. INDICATOR UNIT Type BC929A 
These Units are in absolutely new condition. In black 
crackle cabinet léjim. * Sin. =« Sin. Complete with 
3 BP1 C/K Tube, Shield and Holder 6aN70T 
2 GHOGT; 1 EX5GT; 1 2X2; 1 666. V/controls, con 
densers ete. Ideal for seupe. 

65/-. Carr. & Packing 5/- 


METRO-VIC (METROSIL) PENCIL 
TYPE E.H.T. REGULATOR Af to 10 kv. 
Particularly suitable for regulating B.A.T. Piy-back 


TUNING CONDENSERS 
) Midget 2) » 1) « 1 Jin 
) Midget 2} « i} » iin. . with trimmers 
Standard Mix, with trimmers 
with 4-way push-buttom assembly 


NEON INDICATOR LAMP 
fiemens type V1198 Diameter 1) xjin. Striking 
volte 80 ¥. B.P. BA 

2/6 post free. 


159 RECEIVER UNIT 
Contains BPSO, HAS, SP61 and RLS ale 
selector switch, Limited quantity, 12/6. 


600f« 
EFSO (VRPIA) 


The selected EBFOO, Red 
10/- each, O6/- for ten 


G.E.C. RECORDING TAPE 
Reels 


Sylvania, origina 


EXTRA SPECIAL VALUE IN MIDGET 
TYPE ELECTROLYTICS 

tabolar wire ends with cardboard 

“i 

450 © 

my 


Metal 
* mid 
16 mfd 
ax 8 mid 
14 « 8 mid 
dx 8 mid, 300 ¥ 

1x 82 mid., 490 ¥., 3 x 
16% 16 mid., 450 ¥.,8 
00 = 40 mid 
B.1. 8 mfd., 


sleeves 


liin 
a“ 

0 v., 4) « bin 
500 9, , blook a* 


Thin 


R.F. UNITS 


Switched Tuning. 
With 3-SP6! 


15/- acu 


BRAND NEW 


t 25 
40-50 Mc's, 
Switched Tuning 
With 3-SP6! 


19,6 cach 


BRAND NEW 


R.F. UNITS 
Type 2% 
50-65 Mc's 
Variable Tuning 
2—VRIMG 1—VRII7 


35 |= cacn 


BRAND NEW 


Variable Tuning 
2-—-VRI36 1-—VRII7 


35 /- cacn 


BRAND NEW 


PRE-AMPLIFIER FOR LONDON AND BIRM- 
INGHAM ee with GAM6. Ready to plug int. 
your eet, 27/6. P.F 


CRYSTAL MICROPHONE INSERTS 


8'6 8'6 


POST FREE POST FREE 


ideal for tepe recording and amplifiers. No 


matching transformer required 


CATHODE RAY TUBES 
VORIZ0A. 2iin. C/K Tobe. Brand new 
in original cartons (carr, free) 
Guarentest tal T/V 
(carr. 2/*) 


2115 0 


. 8 8 


0 06 
17 6 


pieture 


Guaranteed tull T/V picture 


17¢. 
MU-METAL pnaens tor VORG 
P 


5 r 
. ‘EMLAROER for YOROT of 517 


vVcre7. i5- 
crated—slight 
Limited quantity 


carr, 2/-. Brand 
cut-off——Ideal for 


new and 
‘Scopes 


| PHOTO CELLS G.$.18. Brand new, 25)-. 


PLEASE ADD POSTAGE. ARTICLES UP TO 10/-, 


Im £1, I £2, a 
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RADIO TRADERS LTD. 


23 WARDO UR ST., LONDON, W.1. (Coventry Street end) 
Phone No. GERrard 3977/8 Grams: * Redietrade”™ 
PAXOLIN SHEET 
1Bin, x 4hin. dyin 1/- each 
Win. « 10in. x din 1/6 each 
CONDENSERS 
2 Mid,, 150 v. Tubular Paper (aluminium tubes), 1/6 each 
8 Mid, 450 v. Electrolytic, 1/9 each 
16 Mild., 950 v., Electrolytic, 2/- each 
24 Mid., 950 v., Electrolytic, 2/- eact 
32 Mid., 450 v., Electrolytic, 2/6 each 
, 350 v., 1/6 each 

275 v.. Electrolytic, 2/9 each 
16 = 16 Mid., 350 v., Electrotytic, 2/6 each 
16 x 24 Mid., 350 v., Electrolytic, 2'6 each 
16 x 8 Mid. Meral Cans Electrolytic, 350 v., 1/6 each 
32 Mid. Metal Cane Electrolytic, 350 v., 1/6 each 
32 « 8 Mid. Mecal Cans Electrolytic, 275 v., 1/9 each 
64 Mid, Metal Cans Electrolytic, 950 v., 2/6 each 
Condenser clips for above 
.) Mid. 400 v. Metal Cans, 1/+ each 
50 Mid, 12 v., I+ each 
12 Mid, 50 v. Tubular Electrolytic (ali. cubes), 1/- each 
100 Mid. 6 v. Tubular Electrolytic (ali. tubes), 1/- each 
00005 Tubular, 4/- doxz., .02, $00 v., 4/- per doz., .001, 350 v., 4/- per doz 
05, 350 v., 4/- per doz., 005, 300 v., 4/- per doz 
MIDGET MICA CONDENSERS; 000!, 0002, 0003, 0004, 
200 Assorted Moulded Micas. Popular Values 
200 Assorted Silver Micas. Popular Values 
200 Assorted Carbon Resistors: |, | and | watt. Good selection 
SPECIAL OFFER 
0.1 12,000 volts D.C. test Mansbridge Condensers, p_; 
Height é4in. Width 3iin. Depth ljin, Fixing Price 5’6 
centres 4in. 


10in, x 10in. x dyin 
20in. x 10in, x ¢yin 


1/6 each 


+ postage | - 


Special prices for quantity 
CARGON RESISTORS: | wart 26; } w. 3/-3 | w. 4-3 2 w. 6) per doz 
Tolerance! 1% 2% peowroes C.0.D. preferred for resistor 
, orders a8 we cannot guarantee to 
wate ' / 
watt 3 i : stock all values 
| wae 9 PYE PLUGS AND 
8-40 MEG 2 wace SOCKETS 1/6 pair 
WW AND VITREOUS RESISTORS. 5S watt, 1/6; 
10 watt, 2/6; 15 watt, 3/-; 20/30 waet, 3/6 each 
WW VICONTROLS. COLVERN and BNSF. 5K PRESET 
and other valves, 2-3 watt, 2/- each. 10K Isolaced Spindle 
$00 ohms, 1K, 20K, 25K, SOK, wih spindle 
VICONTROLS WITH SWITCH: most values, BNSF 
11? | eee Less Switch, Preset and Spindle MOST 
VALU 


we midair GANGS, .0005, with trimmers, PERSPEX 
cov 


way "PUisii BUTTON UNITS, 2/6 each 

PUSH BUTTON KNOBS 

vee STRIPS: 3-way 2/- doz.; 4-way 2/6 doz 

way 4/- doz.; 28-way |? '+ doz 

POINTER KNOBS. Small black, with line, fin. hole 

WANDER PLUGS, Red and Black 

PHILIPS TRIMMER TOOLS 

BELLING & LEE. P/M FUSE HOLDERS. Type L356 

WEARITE COILS: Types PA4, PO4, PAS, , 

VALVE HOLDERS; Moulded. BPA, 7/6; BIG, 6)-; ‘ 
Pax., 6/-; EPSO, Ceramic, 9+ per dor.; ENGLISH OCTAL, 
3/- per doz SCREEN CANS for B9A, B7G, 6/- dez.; 
PAXOLIN B7G, MAZDA 4-pin UX 
Valvehoiders ficted with lower screens to accommodate cans, 
1/6 per doz. extra 

BELLING & LEE PLUGS AND SOCKETS. 
BRAND NEW 5-pin, 1/6; 7-pin, 1/9; 10-pin 

BULGIN. P74, Plug and Socket, 2/6; F200, Plug and Socket, 
2/-; Rotary Switches, $.255, 2/-; Dolly Switches, $.267, 2/-; 
Standard Switches, Ex-Gvyt., On-off 

ro OFFICE LAMP JACKS, No. 10, I/+ each 

Lamp Covers for same 

OUTPUT TRANSFORMERS 
or Power 

VALVE SCREEN CANS for Standard Valves, t)- each 

DRUM DRIVES, 4ihin 

WESTECTORS. WX6, WX!2, WI, W122, W4, 1/- each 

ARCOLETRIC (Whitney Lamp), Red, green, clear, 1/6 each 

SIGNAL LAMP HOLDERS P/M, complete with adjusting 
lamp holders, 1/9 each 

AIR SPACE TRIMMERS Preset and spindle types, SPL, 
1OPF, (SPF, 2OPF, 2SPF, SOP, 75PF ; 1OOPF Preset, 1/6 each 

JONES PLUG AND SOCKETS. 4 pin, 1/6; épin, 1/-; 
B-pin, 3/6; 10-pin, 4/-; 12-pin 

NUTS, OBA, 3)-; 6BA, 2/6; 4BA, 3)~; 2BA 

SOLDER Maw 2/6 gross SHAKEPROOF WASHERS 

WASHERS, 2. 4 and 6BA ; 

SHAKEPROOF pope + 4BA and Wty 2/-; BA... 

CASH ataaie * ones oR L ORDERS barr. Ww. 1 

ORDERS | FOR Less THAN 62 apo POSTAGE 


REDUCED PRICES FOR GROSS LOTS 
We invite your enquiries for items not listed. 
Trade Counter open 9,30 to 5.20 Monday to Friday. 
Callers Welcom 
WHOLESALE, MANUFACTURERS’ ANO EXPORT ENQUIRIES INVITED 
ee © ~~ = ee) eS SS SWWWe eS 


5-way 3)- doz 


Ex-Gove. 


Multi Ratio, 5/-; Pentode 


January, 1955 


SPECIAL CLEARANCE SALE— 
GREAT BARGAINS FOR CALLERS 


SPECIAL OFFER of Constructors parce! of 100 assorted resistors 

comprising 4, 4, | and 2 wattfrom 10 meg.-22 ohms. 12/6. 

“AYO” MINORS, D.C “E” ctype, also reconditioned and 

perfect order, £2/17/6 

ADVANCE SIGNAL GENERATORS Type E.1. €20 

MEGGER SAFETY OHMMETERS. Perfect, €3/100. 

H.R.0. SENIOR RECEIVERS. Wich A c. P.P., 5 coils, £28. 

D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 30-Mc/s. 

to 50 Ke's., £20 each 

HAMMERLUND H.G.120. Mint condition, rack meg., £40. 

HALLICRAFTERS $X28, S27, $41, S38, ecc. Perfect cond 

ARSELF, ARSED, CRIOD, from stock. AIISS RECEIVERS and 

“ WE” models available, ne 

CANADIAN 8.103 RECEIVERS, as new, modified | A.C 

workin £18 10- 

B.C. ‘AND B.C.342 RECEIVERS from £22/10-. 

LELAND B&.F. WOBBULATOR, perfect order, £12/12)-. 

A.C./0.C. MOTORS, suitable for sewing machines, 4716 each 

A.c.'0.C. 11 v.-15 v. MOTORS, long spindle for models, 15 - each 

NEW MC MICROPHONES, hand type, wth 12 yds. heavy 

duty screened cable, £315 - each 

TEST EQUIPMENT. We hold a comprehensive stock. Multi 

range meters at 1,009 and 20,090 o.p.v., valve testers, signal genes 

10, OHMS POTENTIOMETERS, large size, by Colvern 

enclosed 8/6 each. 100k, ISw., 9/6 each 

MAINS TRANSFORMER. 350-0-350 v. Ellison at 120 mA 

6.3 v.5a.,C.T. Sv. 3., 37/6, Full range of all cypes of Ellison products 

in stock 

F.M. DEVIATION METER, in perfect working order, €20. 

6 VOLT (Jat 2 v.) BOXED ACCUMULATORS, I4- 

| aP350 v. METAL CASED TUBULARS, USA. at 46 doz 

(minimum 2 doz.) 

H.A.O. COILS. 46-.96 Mcis., etc., at €2/5/- per coil 

Your post enquiries welcomed. 5$.A.E. for reply, please. Orders 

CW.0. or Pre rma invoice, no C.0.D Prices quoted do not 
nclude carriage and packing 


All types of equipment purchased. Top prices paid 
SERVICE RADIO SPARES 
4, LISLE STREET, LONDON, W.C.2 


Telephone: GERrard 1734 


1070 Harrow Road, London, N.W.10 


(Nr. Serwhe Lane) Tel. LADDroke 1734 
AMPLIFIER’ 
general-pu oe ‘ Say +s 
AC1OR ) watt N 

MODEL “cine 
ar t Pe 
‘MODEL 


£1414 
’ t t Feedback 
MODEL 


hm spea MODEL ¢ Qec 


lr st of 9 watt This amplifier 
or Variab iback from er t 25 ab dut 
te chaanla eA 14 ‘ plete range 


flere, ete 


GOVERNMENT SURPLUS 


FLASHER UNITS. Containing 2 600 slug type relays, each 8 platinum 
contacts. Will give approx. § second pulses from |2 to 24 volts supply 
The whole mounted in metal die-casx box 4) x 34 x Jin. high. Suitable 
for flashing indicator lights on cars, etc. Price 17/6, post 2 

POWER UNIT TYPE 46, for 230 v. A.C. supplies. Output 6.3 v 
at 13 a. D.C., and 220 v. at 110 ma. D.C »ntained in a ventilated case 
19 x 12 x l4hin. deep, Weight approximately | cwt. Price €5/10'-. 
Carriage 15 This is the power supply unit for 1155 Receiver LT and 
HT and 1 1S4 LT 

VIBRATOR PACKS. 24 volt input, 110 vole D.C. about 40 ma 
output. Complece with 12 v. vibrator, stabiliser VS/110/A. Complete 
in metal case. New and boxed, 15.6 each, post 2,6 

AMPLIDYNE MOTOR GENERATORS. Ref, SAMBINJIBA 
input 27 volts at 44 amps, output 60 volts at 8.8 amps 530 watts. Brand 
new in maker's crate, 50-, carriage 6/6 


ARTHUR T. SALLIS (W.W.) 
93 North Road, Brighton, Sussex. Tel. Brighton 25806 


JANUARY, 1955 
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CONSTRUCTOR’S BARGAINS! 


PLATE TRANSFORMERS FOR 
BC.410.E TRANSMITTER. Genuine 
brand new spares for this famous 
American Transmitter. Primary 115 
volrs, Secondaries 2,000 volts and 
2,500 volts, C.T. IN MAKER'S 

ORIGINAL CASES ONLY 6€7/10/- 


(carriage extra) 


RF UNITS TYPE 26 and 27. For 
use with the R.1355 or any receiver 
with a 6.3 v. supply. These are the 
variable tuning units which use 2 valves 
EFS4 and | of ECS2. Type 26 covers 
65-50 Mc's (5-6 metres) and Type 27 
overs 85-65 Mc/s (3.5-5.0 metres) 
Complete with valves, and BRAND 
NEW IN MAKER'S CARTONS. ONLY 
35 - each 


“PYE" 45 MC/SLF. STRIP. Ready 

made for London Vision Channel, this 

5-stage strip contains 6 valves EFSO and 

poe 50 Supplied with circuit and 

s of very slight mods required 

BRAND NEW, ONLY 70/~ or less 
valves 50 - 


LF. STRIP 194. An easily modified 
strip recommended for T.V. con- 
structors who want good results at 
moderate cost, or for those who have 
built televisors but are having trouble 
n the sound or vision receivers. Size 
1Bin. x Sin. x Sin., it is complete with 
6 vaives VR6S, | of VR92, and | of VAS6 
or VR5S3. Mod. data supplied. ONLY 
45'- (postage, etc., 2/6). Less valves, 
19/6 (post, etc., 2/6) 


TELESCOPIC AERIAL. Pulls out 
of metal cube |Sin. long to extend to 
73in BRAND NEW ONLY 7/6 


(postage |0d.) 


AMPLIFIER 208. ideal for conversion 
into a high gain TV pre-amp. Complete 
with 2 valves EFSO ONLY 15/- 
(postage, etc., |/6) 


INDICATOR TYPE 95. Built on a 
two-deck chassis, this contains VCR97 
tube with mu-metal screen, 16 valves 
5P61, 4 of EASO, and 2 of EB34 and 
also shoals of components ONLY 
59/6 (carriage, etc., 7/6) 


INDICATOR UNITS, TYPE 4. 
Contain VCR9/ Tube with mu-metal 
4 valves EFPSO and 2 of EB34 
ONLY 59/6 


screen 
NEW CONDITION 
(carriage, eve., 7/6) 


INDICATOR 233 CHASSIS. Similar 
to the type 6 Indicator Unit This 
contains VCR97 CRT holder, |! vaive 
holders, resistors and condensers, etc. 
In excellent condition. ONLY 180/- 


(carriage, etc., 5/-) 


AMERICAN ily DYNAMOTORS. 
Output 255 v. 60 mA. Ideal for car 
radio or running electric shaver from 
car battery. ONLY 22/6. 


14 v. BLOWER MOTORS. ONLY 
12,6 


6 v. VIBRATOR UNITS. Made by 
the National Co. of America for use 
with H.R.O. Communications Re- 
ceivers, supplying 165 v. at 8S mA 
fully smoothed D.C. Complete with 
vibrator and 6X5 rectifier in black 
rackle cabinet size 7in, x 7hin. x 6in., 
only 29/6 (postage, etc., 2/6). 


CRYSTALS. British Standard 2-pin 
509 ke's.. 15. Miniature 200 kc/s. and 
465 kc.s., 10 - each 


COMMUNICATIONS RECEIVER R.1155 


The famous ex-Bomber C 


d Receiver known the world 
over to be supreme in its class. Covers 5 wave ranges 
18.5-7.5 Mc's, 7.5-3.0 Mc's ke/s, 500-200 kc's, 200- 
75 kc/s, and is easily and simply adapted for normal mains use, 
full details being supplied. Aerial tested before despatch 

ID UNUSED IN MAKER'S TRANSIT CASES, 


SLIGHTLY USED RECEIVERS, Grade | 
before despatch, £9 19/6. 

A.C. MAINS POWER PACK OUTPUT STAGE, 'n black 
metal cate, enabling the receiver to be operated immediately, 
by just plugging in, without any modification. Can be supplied 
as follows, iH built-in 64in. P.M. Speaker, €5'10-, LESS 
speaker, £4/10-. 

DEDUCT 10/- IF PURCHASING RECEIVER AND POWER 
PACK TOGETHER 

Please add carriage cost of 10'6 for receiver and 5 
pack. 


also tested working 


for Power 


POWER UNIT TYPE 3 


Made for use with the R.1132.A, this is a standard rack mount 
ing job to match the receiver, and is for 200/250 v. 50-cycle 
mains with outputs of 250 v. D.C. 100 mA., and 6.3 v. 4 amps 
Ficted with H.T. current meter and voltmeter, this is a first- 
class unit, and can be used for a variety of receivers. Used, 
but tested working before despatch. ONLY 90 - (carriage 
etc., 5/-). Connecting Cable with lones Plugs for receiver 
and power unit, 10), 


CLASS D WAVEMETER 


Another small-quantity has become available since our ‘' sell 
out '' afew months ago, and intending purchasers should act 
quickly. This isa really first-class crystal controlled wavemeter, 
which has been repeatedly reviewed and recommended in 
the * &.5.G.8."' Bulletin. Covers |.9-8 Mc’'s., and is complete 
with 100/1,000 kc/s. crystal, 2 valves ARTH2, two 6-volt 
vibrators, and instruction manual. Designed for 6 v. D.C 
operation, but modification data for A.C. supplied. UNUSED, 
IN MAKER'S TRANSIT CASES. ONLY €7 10-. Transiormer 
for A.C. modification, 7/6. 


AMERICAN LORAN INDICATOR UNIT APNA. 
The unit recommended as a basis for the ‘ WIRELESS 
WORLD " TELEVISION OSCILLOSCOPE, copy of which is 
supplied, contains SCPI CRT and screen. {4 valves 65IN7, 
3 6517, 8 of 6H6, | of 65/7, 100 koje crystal, and hundreds 
of condensers, resistors, etc., etc. BRAND NEW IN MAKER'S 
TRANSIT CASES. ONLY €6/19/6 (carr, ete., 15 6) 


METERS 


& AND TYPE 
2hin. Flush circular 
atin. Desk type 
2in. Flush square 
2hin. Flush circular 
. Plush square 
. Plush square 
Proj. circular 
. Proj. circular 
Proj. circular 
Car type moving iron 
2tin. Flush, circ., mov. iron 
i New in Maker’s Cartons. 


FS.D. 
| milliamp 
! ” 


4 
NNNNON 


: 
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33 
os 
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100 MICROAMPS METERS 


a circular flush mounting. Widely calibrated scele of 
divisions marked “‘ yards’ which can be rewritten to 
suit requirements. These movements are almost unobtain- 
able today and being BRAND NEW IN MAKER'S CARTONS 
are a snip at ONLY 42/6. 


TRII96 TRANSMITTER SECTION 
In perfect condition, less valves 
ONLY 7/6 (postage, etc., 2/6). 


159 RECEIVER UNIT. Contains | 
each valve, types EFSO, EASO, SPéi 
a and 24 v. selector switch. ONLY 


VACUUM PUMPS. For Handymen 
and Model Makers. Ex-RAF. Type 
83 BRAND NEW IN MAKER'S 
CARTONS ONLY 22/6 (post 2-) 


TRANSFORMERS. Manufactured to 
our specification and fully guaranteed 
Upright mounting, fully shrouded 

normal primaries 
425 v.0-425 v. 250 mA., 63 v0 48 
, 63 4.68 

6. 

,63 45a 
,- 63 ¥. 6a 
. O mA, 63 v. da, 
Please add 2 per transformer postage 


TRANSFORMERS, FILAMENT. 
6.3 v.24., 7/6 (postage |/-) 


TRANSFORMERS, EHT. Vpright 

mounting 

EHT for VCR97 Tube 2,500 v. 5 mA 
. 24.02 ¥. 24. 3176. 


~ per trans.ormer postage 


MODULATOR TYPE 67. Contains 
fully smoothed normal A.C. Mains 
Power Pack, transformer being 345 v.- 
0-345 v. at 200 MA. 6.3 v.58, 63 ¥ 
250 mA., 5 v. 2 «., 6 valves SP6!, 3 of 
EASO, 2 of EB34, and | of 5Z4. BRAND 
NEW IN MAKER'S CASES. ONLY 
67/6 (carriage 7/6). 


MU-METAL SCREEN FOR VCR97 
TUBE, etc. ONLY 846, 


CABLE. CLEARANCE 
23/36 twin polythene. Weatherproo!, 
and suitable .or outdoor use, 196 
per 100 yard coil (carriage, etc., 3/6) 
S.A.E. for sample, trade enquiries 
invited, 


SPECIA!. OFFER. Ex-Admiraity 
L.7. TRANSFORMER. Normal 
mains input, output 4 v. 20 amps 

New and unused, these have 
become damaged, but are still usable, 
the damage being confined to broken 
fixing lugs, and/or broken bakelice 
terminal panels. Formerly sold at 30’-, 
now offered at 17/6 (post, exc., 26) 


ROTARY POWER UNIT, Type 67 
ExR.AF. input 244. Output ty 
65 mA., and 63 v. 2 amps. Fully 
filtered, smoothed, and noise sup- 
_— ed. idgal for running radio on 
boats or other 24 v. D.C. source 
BRAND NEW ONLY 15/- (postage, 
etc., 2/6) 


INTERNATIONAL OCTAL PLUG 
Fits into 1.0 valveholder, 2/- (post 34.) 


GANGED POTENTIOMETERS. 
Double 50K and double | meg., 7/6 each 


CERAMIC 2-WAY -BANK 
SWITCHES, 7 6 each. 


Please add 2 


OFFER of 


Cash with order planes, and print name and address clearly 


U.E.1. 


unc | 


(Open p.m. Saturdays. 


CORPORATION 


We are 2 mins. 


Radio Corner, 138, Gray's Inn Road 
London, W.C.1. 


from \lign Holborn (Chancery Lane Station) and 5 mins, by bus from King's Cross) 


"Phone: TERMINUS 7937 
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Winetess Worip 


January, 1955 


OUR RANGE OF QUALITY EQUIPMENT IS MOST COMPREHENSIVE 


Whether new or used, it is ali guaranteed to be in perfect condition 


See display in our new showroom (floor space over 500 sq. ft.) 


BRITISH TEST EQUIPMENT 


AVO Model 7 as NEW, £15. Model 40, £12. AC/DC minor - Roller 
panel valve testers, £12, Electronic test meter by AVO, tha wi de range 
signal generator, 422. AVO valve characteristic meter, £50. AVO signa 
enerator, £9. Taylor 65C signal generator, £13. GOA test meter, £10. 
460A TY Wobbulator, as NEW, £30. Evershed Wee meggers 500 v 
414. Gridge type and others in stock. Marconi: Signal generator types 
TFI44G, TFSI7, TFIIO/G Valve voltmeters, output meters, Marcor 
BFO type 195. exc Double Beam oscilloscopes, type 3339 
339 trom 435. Mu complete with cards, €65, 


TRANSMITTERS 


U.S.A. 1953 Harvey Wells, type TBS50. Phone CW. 80, 40, 20, 15, 10 
6 and 2 metres. Crystal Oscillator VFO switching. AS NEW. Less power 
supply, 445. ELMAC transmitter 50 w. Phone or CW, VFO or crystal 
control, 75, 20, ||, 10 bands. Dual scale meter. less power supply mobile 


or fixed, £50 
RECEIVERS 


ng order and condition unless stated 
s. FM AM, £85, $X28, 550 ke/s-42 Mc/s 
$20R, 550-42 Mc/s., €25. $20, 420. $29 
425. $386 AC/OC 110-250 v. 550-30 
90 Mels.-150 Me/s., S27CA, 150-230 Mc/s 
HRO receivers junior and senior 
supplies from 427, complete. Nationa 
National NCI73, $50-32 Mc/s., as NEW 
0 Me/s., £32. RME 69, 235. Eddyston« 
: 740 £38; 750, €50; 600, €65; 670, £35; 
Super Pro, 445. RCA receivers, ARBBD and Lf 
for model D, £1/10/-. Many other makes in 


Cossor 
lard Valve Tester 


All receivers are in good work 
Hallicrafters 5X43, 550 kc/s- 108 Me 
G45. $X24, 550-42 Mc/s, £28 
AC/OC portable battery 550-52 Mc/s 
Mc/s., €26. Also in stock $27 
HTil A Marine 12 v. radio 
types with all coils and power 
NC44, NRIOO, NCBIX, NC200 
455. Marconi CRIOO. 60 ke’'s 
receivers: Types 640, £22/10 

$04, 425. Hammariund 
from £55. Set of three dials 
stock 


telephones 


WE AR 


UNIVERSAL 
22 


Shop hours, 97.30 a.m. to 6 p.m 


MANUALS for 
- 


co 


receivers: ARBB8D-LF, AR77E, Marconi 
ransmitter/Receiver, H.R.O.s. Photostatic 


the followin 
Sx24. 682 
“1/76 


R100, $20, S20R 


pies of originals 


U.S.A. MICROWAVE TEST GEAR 


Spectrum an 


T 
ct 


T 


300-700 Mc/s 
8C722!. 
TS45/AP. 3 cm. signal 


TS47, 


20-250 Mec 
GENERAL RADIO 8048 


American 


| 
< 


T 


UHF and cent 


No technical rnanuals for sale. 
alyser TSX-4SE. 3CM. TS3. S$ band power frequency meter 
S10. APNI Test set. TSI3. AP. X band signal generator. TS14. S band 
nal generator. TS34. Radar Syncroscope. TS34. X band power meter 
2. X band echo TSs6?. s. frequency meter. TS127 
frequency meter , power meter 
eter (Bendix) . §& band signal generator 
generator 8-15 Mc/s. 150-230 Mc/s 
1E-19 signal generator, TS89. Pulse voltage divider 
gnal generator. TS174. (V.H.F. version of BC221) 
80-1000 Mc/s. FERRIS. 22A signal generator 
30-300 Mc/s. signal generator, 
y equipment may be inspected by appointment 


KLYSTRONS - MAGNETRONS 

Receivers. APR4 and tuning units. 30-1,000 Mc/s., APRS 
,000-6,000 Mcjs. Kiystrons 723/AB 707A 7078, 2K28, 2K33, CV64 
VI29. Miagnetrons. 725A, 2/32, 2K33, 2K25, 2336, 2339, 2354, 2/22, 
R cells 1824, and many other items of equipment covering HF, VHF, 
bands 


Please write for prices. 


box 
Frequency 


nal generator 


40- 500 
Tsi7s 


All 


aborator 


RECEIVERS 


metr 


REQUIRED AT ONCE 


i.e., TSI3S/AP, TSI7SU, RCA ARBB’s, 
1294, 1359, P58. Highest prices given 


£28 paid for BC22I’s Frequency Meters 


All U.S.A 


Hallicrafters $27 


TS equipment, 


$27CA, 


ALWAYS PREPARED TO PURCHASE EQUIPMENT SIMILAR TO 


THE RANGE NOW OFFERED 


ELECTRONICS 


LISLE STREET, LEICESTER SQ., LONDON, W.C.2. 


OPEN ALL DAY SATURDAY 


Write Call or Telephone 
GERrard 4447 and 8410 (Day) 
MEAdway 3145 (Night) 


r 
Th 


ursday 9.30 a.m. to | p.m 


RHEOSTATS. ily. 1A2/6 i2¥. 5A 10/6 

MORSE KEYS. GBakelire fully enclosed, 3/6. Ex-W.D 

BENDIX SELSYN vRaenny te MOTORS, TYPE Vil! 
A.C. 50 v, 50 cycle, 4in. x Biin. new. 27/6. 

NEW FREQUENCY CRYSTALS. 9100 and 4500 ke., 
4250-505-4860-2406 Kc. 6/6. fin. space pins 
SETS OF? SARBON Twist DRILLS. 
to Ain. Dés 

PLESSEY T v PRE-AMPLIFIER. 
Complete, 25/6 

NEW VR6S VALVES, 5/6, 4 for €£1/0/0., 
CYLDON 5-CHANNEL PRE-TUNER. 
Fit one of these to eee T.V. for better pictures 
Me/s., 15.5-22 Mes Vich valves EFBO, ECCBI, 52/6. 
MAINS TRANSFORMERS Input 200/240 v. Output 350-0.350 
or 250.6-250 voit 80 mA., and 4 and 6.3 v. 4a. and 4 and 5 v.22 
Price 21/6. input 200/240 v. Output capped 3, 4, 5, 6, 8, 9, 10, 12 
15, 18, 20, 24, 30 voics, 2 amp., 21/6. Outpuc 17-11-5 volts 5 amp 
22/6. Output 17-11-5 volts 1) amp., 16/6. 6.3 v. 24 a, 6/6. All with 
one year § guarantee 

D.P.0.T. RELAYS. Operate at 200/300 voles D.C. 8/4. 

supply any type of voltage and contacts at varying prices 

NEW SELENIUM RECTIFIERS. F.W. [2/6 volt 3 amps, 14/6; 
4 amp. 22/6; 6 amp., 30/-; | amp 86; 12 v. 100 mA “124% 
2 pre a" H.W ., 250 v. 100 mA... 9/-; 250 v. 275 mA., 17/6; 250 v 


GEAMANIUM er SILICON CRYSTAL DIODES, 3/9. 

MC MICROPHONES with matched Trans, 15/6 

PLS FILTER UNITS, 66. Same as FLE but less switch 

TRII96 TRANSMITTER SECTION New and complete but 

jess valves. 4.6-6.8 Me's. Easily converted, 15/~ With valves TTI! 

EL32, EFSO. 42 

L.A. ARMY HEADPHONES, 96. 

TIME DELAY RELAYS. We specialise in units giving varying 

time constants se send us your requirements or ot gear 

FISHING ROD AERIALS. Ser }—i2ft., 76 RUBBER BASES, 3/6 

P.O. VEEDER ate 60-9999, 24/50 volu D.C., 15/4 

05 AMP. METERS. in. oq., UUs 

POCKET VOLTMETER. dis. 1/C, 0-20-200, 11/6. 

U.H.F. AERIALS. complete with base, 180-200 me's, 6/6 

BSUZZERS,. variable pitch, exRAF., 12/24 v. AC/DC. 
All Carriage paid in the U.K. from Dept. W.W. 

U.S. ARMY P.M. TRANSMITTER TYPE 6040, complece wich 

60 crystals, 20-28 Mics, and F.M. Receiver Type 603D, 630. 

ARSELF in tip-top condition, 655. Carriage extra on these two items 


THE RADIO AND ELECTRICAL MART 


2538 PORTOBELLO ROAD, LONDON, W.I! 
Phone: PARK 6026 


10/6. 
frin. to fin, or 9 yin 


London band Valve 6F13 


Gives 26 D.B. gain 
LF. Output 9.5.14 
Less valves, 15/- 


We 


can 


3 6. 


LYONS RADIO Ltd. 


ee mvEns TYPE R 1166. 


wn and most pox 


tuning indicator 

tip top new condition, ser 

PRICE £10/17/6, carr 

~ c Lirry POWER PACK ousrut- STAGE UNITS. % 
tu 


liy designed to « 
ait for & spe 


yperate 
4 Miles . 
PRICE £3/19/6. carringe 3/6 
pe wy 


ate “ec 
t pin nen syne 
PRICE ONLY 5/- ost 


ard 


VIBRATORS 


mounti ng. pe pattern 


atic 


rede meter 


ANMBTERS 
type calibrat r" 
the “SPECIAL PRICE ONLY i 4. 
SPEAKER GRILLE. W etal, appr 
fuleh. PRICE 3/6, 
3 GOLDHAWK ROAD (Dept. M.W ), 
SHEPHERD'S BUSH, LONDON, W.i2 
Telephone : Shepherd's Bush 1729 


* paid. 


prcdoonaggananssvecqucanenapenseguposansccorey 


LILA hhh TTT TT TTT TTT te 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
CHOKES R408 ENouiries weLComeD 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP 
CLOCK AND INSTRUMENT COILS, ETC 
UUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.0O., M.O L.€.8., ETC. 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVING STONE 2261 EST. 1933 
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Best Buy at Britain’s 


COMMUNICATIONS RECEIVER 
ADMIRALTY TYPE 83.28 (MARCONI 
CR.100). Valve line up 2 RF, F.C. separate 
local Osc., 3 1.F."s, 2nd Det., Ourput, B.F.O., 
and rectifier. Self contained power supply 
200/250 volts A.C. 5 cps. Variable Selectivity 
(crystal filter). 6,000, 3,000, 1,200, 300 and 
i cycles. requency coverage 60 kc/s to 

Mc/s in six ranges, continuous except for 
ne between 420 to 500 kc/s. Size téin 
3yin. * Bin. Weight 82ib. The set for the 
serious operator, Thoroughly overhauled 
and in good condition, complete with new 
valves and air tested prior to despatch A 
real bargain at only €27/10/- plus C! carriage 


INDICATOR TYPE i82A 

Indicator contains 3 EFSO, | S5U4G, 4 SP6I and a 
6sin. C.R.T. Type VCR 517, complete with Mu 

etal-screen, 9 wire wound 5, with large assort- 
ment of resistors and condensers. Can be con- 
verted to Oscilloscope (as described in ‘’ Radio 
Constructor."") Circuit supplied, Tubes have 
no ** Cut Off " and can be demonstrated to callers 
BRAND NeW (less relays). in original ctransic 
case, 67/6 plus 7/6 carriage. 


INDICATOR UNIT TYPE 95. Exactly che 


RECEIVER 25/73 (TR.1196), This is a six-valve 
superhet receiver with 465 kc's |.F.s. Complete 
with all valves—2 EF39, | EK32, 2 EF36, | EBC33 
in good condition with full conversion data. Price 


E.M.1. OUTPUT METER. Desk type incor- | 27/6 pius 2/6 carriage. 


porating @ 2jin. | mA, meter together with 
instrument rectifier, etc. 2 ranges 0-500 milli- 
wacts and 0-5 watts and decibel scale. Brand new 
in original manufacturer's boxes with instructions. 
Price 3$/-, post 1/6 


COMMUNICATIONS RECEIVER R.1155 
World-wide reception is ensured by the R.F 
and 2 |.F. stages, Five wavebands, 2 L.W., 
M.W. and 2 S.W. Magic-eye, large dial and 
vernier make tuning simple. Contained in 


METER BARGAINS, ALL BRAND NEW 
1S v. (SO0~) mov. iron 2}in. pal. meg. 8s 
20 volt moving coil 2in. sq. pn. meg. ... 7/6 


3,500 volts moving coil 34in. projection 10/- 
150 milli-amp. 2in. sq. pal. meg. 76 
5 milli-amp. moving coil 2in. sq. pal. meg. 76 
20 amp. moving coil 2jin. dia. iencmieen' 
ImA. 24in. barrel flush pal. meg. ......... 22/6 
! milli-amp. 24in. barrel desk type / 
100 micro-amps. barrel pni. mtg. scaled 
0-1,500 in 15 clear divisions. Only ...... 42/6 
500 mA. Thermo Couple 2in. sq. pni. meg. 5$/- 


METER RECTIFIERS. | mA. Salford Instru- 
ments, 8/9. 5 mA. Salford Instruments; 6/9. 2mA., 

S.T.C. as used in E.M.1, Output Meter, 5/6. Ail 
are full wave bridge and brand new. 


METAL RECTIFIERS. Heavy duty Selenium 
104in. long with Bhin. square plates. Two are 
required for a full wave bridge giving 48 volts at 
10 amps. Brand new and ridiculously cheap at 
only 57/6 per pair plus 2/6 post. R.M.4 250 volts 
50 mA. Only 12/6. R.M.2, 4/3 each or 2 for 


attractive black crackled cabinet, ics handsome 
appearance — justice to its superb per- 
formance. weplied with FREE BOOKLET 
giving Sreule’ lata and details of the power 
pack required for A.C. mains operation 
Fully aerial-tcested before despatch. Gladly 
demonstrated to callers. 
BRAND NEW. * MINT" condition, in 
ORIGINAL MAKER'S TRANSIT CASES, 
£11/19/6. Shop soiled models, as new, £9/19/6. 
A few only used models, £7/19/6, 10/6 carriage 
on each. Send S.A.E. for full details of power 
packs and receivers, or 1/3 for booklet 
*N’ MODELS. Cover Trawier and shipping 
bands, Excellent condition, €17/19/6, plus 
10/6 carriage. D.F. Loops and Visual Indicator 
Meters = 

A.C, MAINS POWER PACKS AND 
OuTPUT STAGE. Enable the R.1155 to be 
used to operate speaker from 200/250 volts 
A.C. without ANY MODIFICATION WHAT 
EVER. All our power packs have heavy duty 
transformers, are complete with leads and 


same as the 62 indicator unit but is 50 cycle ver- 
sion. Double decker chassis, containing loads of 
components, 16 SP61, 2 EB34, 4 EASO, etc., etc. 


Brand new condition (less VCR97). Only 45/- plus 
7/6 carriage 


45 Mc's PYE STRIPS. Vision unit for 
London frequency. Complete with 6 EFSO 
and EASO. Circuit provided. Brand New 
£3, 10.- each 


£.H.T. TRANSFORMER. for 
Mains input, output 2,500 volts, 4 volts at 2 amps 
and 2-0 
35)- plus |)- 


VCR97, ete 


volts at 2 amps. 
post 


Fully guaranteed ax 


VALVE BARGAINS 
New and in original boxes. 6AG5, VRS3 
(EF39), VRS6 (EF36), 6K7G, 6C5Met, 6SH7- 
Met., VTSO! (TTI), all ac 6/6. RK34, E1148, 
954, 2X2, VUI20A, all at 2/6. Replacement 
bargain ELSO, 5/- 


New, ex units, 6AK5, VROI (EFSO), Sylvania, 
VTS2 (EL32), BO7 7/6. YVR6S (SP6i), 3/6. 
VTS5O! (TTI), 3/6. CV¥6, VR7B, VR92 (EAS0), 
1/6 each, 15/- dozen 


8). Selenium 300 volts 100 mA. Brand new, 


Jones plugs and are guaranteed for 6 months. 
ex-W.D., 6/9 each. 


Type A. in smart black metal case, size 

Biin 4hin. 6jin., less speaker, price 

£4/10)- plus 36 carriage. 

Type B. Wich built in Sin. speaker in black 

metal case size |34in. Shin Thin. Price 
/S/- _ 3/6 carriage. 

With an Gin, speaker in specially 
designed beautiful black crackle cabinet 
speaker to match receiver, size || hin 10jin 
x 6in. AdeLuxejob. Price £6/10/- plus 3/6 
carriage. 

NOTE: {0/- REDUCTION WHEN PUR. 
CHASING ANY OF THE ABOVE POWER 
PACKS WITH RECEIVER 


x'TALS 

465 kc/s S$.T.C. jin. pins suitable for crystal 
gates, IF checking, etc. Brand new, boxed, 
10/- each. 

200 kc/s American G.E.C. fin. pins suitable 
for crystal calibrators, etc. Brand new, boxed, 
10/- each. 100 kc/s din. pin spacing. British, 
ex new units, 15/- each. 


6 VOLT H.R.O. VIBRATOR PACK. Gives 
165 volts at 80 mA. smoothed D.C. Uses Mallory 
Vibrator, 6 « 5, heavy duty smoothing choke, etc 
in black crackle cabinet size 7in. Jin, x Gin, 
Brand new, only 29/6. 


U.S.A. BLOWER MOTOR for 105 volts A.C 
operation Outlet jin. diameter, extremely 
powerful. Snip for only 22/6 plus 2/- post 


CABLE. Heavy duty twin polythene weather 
proof, suitable for extension mains, lead, etc 
SPECIAL CLEARANCE OFFER, 39/6 per 100 yd 
coll, plus 3/6 carriage. $.A.E. for sample. 


NITROGOL CONDENSERS. Wich cera- 
mic insulating terminals. 6 mid. 2 kV. wkg 
size Sin. « Shin, © 4hin., at 12/6 each. 4 mf, 
2 kV. whkg. size Bpin. x Zhin. « 4hin. at 7/6 
each, 4 mf, 1.25 kV. wkg. size Bhin. « 2hin 
4hin, at 5/6 each 


TRANSFORMER BARGAINS. Grand new 
turer's surplus drop through. Primary 
4 .o A EMT. 2 kV. 100 250 volts +! cps. Secondary 310-0-310 v 
input : SS Se mA.,6.3v.@3a.,4v.@2a. Can be used with BLOCK CONDENSERS. 40 mid. 450 
@ 5 mA., H.T. 450 voles @ 200 mA., LT. either 4 y. or 6.3 v. rectifier Only 9/6 plus 1/6 wkg. metal potest podesion Gite 4; M 
6.3 v. @ I7 amps., fully smoothed, 2 chokes, post. A similar type transformer 325-0-325 54 < 4hin. Weight Silb. For power factor 
paper condensers, etc., complete with 100 mA., 6.3 v. 44., etc., can be supplied to callers correction, ete. Brand New Price 15/- pius 
vaives 5U4G, VU 120 and EF 50. This was only at i276. 2/- post. 8 mid, 600v, D.C, wkg. at 71° C, 
the ground yr a. for the a, Filament transformers, standard tapped primary, size 4 x 2% fin, high. Very suitable for all 
equipment and snow e very useful 12 v. th a and 4. Ih a. secondary. Only 7/6. goes eae smaller. anh etc. Grand new 
rice S/- 


POWER UNIT TYPE 285. A.C. mains 


T.V., ete. A REAL BARGAIN AT ONLY 
0 6. 


COMMAND RECEIVERS. 8C455. Covers 
69 Mc/s (33-50 Metres), 129K7, 12K8, 125K7, 
12SK7, 12SR7, 12A6. Brand new, Black crackled, 
69/6 plus 2/6 post. 


BARGAINS, BARGAINS, BARGAINS, HUGE 
STOCKS OF MPONENTS, RECEIVERS, 
VALVES, AT SPECIAL REDUCED PRICES FOR 
CALLERS. 


U.H.F. SIGNAL GENERATORS BY 
R.C.A. Two ranges 370 to 445 Mc/s and 445 
to 560 Mc/s. ial is directly calibrated 
Output level is monitored by large 200 
micro-amp meter. For A.C. mains operation 
115 voles 50/60 c/s, BRAND NEW, 435. 


RACKS. 6fc. “U™ channel P.O. type for 19in. 
panels, heavy angle base. Price 79/6, plus carriage 
at cost 


MODULATOR TYPE 67. This unit is a 
pulse modulator with pulse width of |, 2and 5 
microseconds. The pulse amplitude is also 
variable. ic is a particularly useful instrument In brand new condition. 
as it contains a heavy duty power pack suitable mnt INE 
for 230 volt 50 cps. mains supply. The mains ee 
transofrmer outputs are 6.3 volts twice, 5 
volts for che rectifier and the H.T. winding is 
345-0-345 volts. Also included are 5 SP61, one 
VRI16, 2 EB34, and 3 EASO. Size of case 
18 9 7 inches. These units are brand _ 
new in original packing cases. Price 67/6 plus Bw, 1 a 
7/6 carriage 


Type 205A 


3 CENTIMETRE TEST SET. 


£17/10)- 


wilh 


CHARLES BRITAIN (Radio) Ltd. 


UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEMple Bar 0545 


One Minute from Leicester Square Station (up Cranbourn Street) 
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) Open all day Saturday 


ROTARY POWER UNIT TYPE 104. Inpur 
12 v., Output 230 volt 60 mA. and 6.3 v. at 2.5 amp 
Fully filcered and smoothed and noise suppressed 
ideal for car radio, etc. Only 15/- each. 


Wmetess Wortp 


FOR EXPORT and to H.M, GOVT. 
CONTRACTORS ONLY 


AVAILABLE FOR IMMEDIATE DELIVERY 


RADAR 
EARLY WARNING RADAR (mobile on trailers}—LORAN & 
GEE RADAR 
NIGHT-FIGHTER RADAR — REBECCA EQUIPMENT 


RADIO TRANSMITTERS 
R.C.A. ET-4336—(2-20 Mc/s 350 watt) 
HALLICRAFTER BC-610 (2-20 Mc/s, 150 watt). (New.) 
WESTINGHOUSE GO-9 (300-18, 100 Ke/s-—CW and MCW only) 
TECHRAD Model T-350XM (2-20 Mc/s, 350 watt). (New.) 
R.C.A. 5 KW Tranemicters. (New.) 
Large quantities of spares for above 


COLLINS TCS EQUIPMENT 


TEST EQUIPMENT 
"ULSE GENERATORS (Model 79-8—current production by 
Messuremonts Corporation) 
MODEL 79-8 generates pulses of continuously variable width 
and repetition rate (RR 60-100,000 pps., pulse width variable from 
0.5-40 microsec.) 
The instrument may be used for checking the response of video 
and rf. amplifiers and investigation of peak measuring equipment 
le will also simulate ignition and other types of interference for 
radio noise elimination research 
MICROWAVE FREQUENCY METERS (Mode! 1055M— 
Lavoie Laboratories) Frequency Range 375-725 Mc/s. Self 
contained, battery operated, high precision instruments. 
8C-22i Frequency Meters, TS-10A/APN, and a large range o 
TS instruments 


VALVES, MAGNETRONS & KLYSTRONS. (Surplus—quaran- 
teed also Current production.) Large quantities always in stock 


All our equipment is either new or rebuilt to original 
omeeee, including latest modifications. 
it Airborne equipment can be released in our works to 
A.A.D. and/or A.R.B, Standard 
High Precision Electronic Development and Production Contracts 
undertaken 


BRITISH SAROZAL LTD. 
1-3, Marylebone Passage, Margaret Street, W./. 
Telephone ; LANgham 935! (3 lines) 

Cables: Sarozal, London Telegrams : Sarozal, Wesdo, London 


ELECTRONIC 
ENGINEERS 


An exceptional opportunity exists for research and 
development engineers, wishing to work in a rural area 
of 5.W. England, The posts are permanent, pensionable 
and carry top rate salaries, Houses and flats are 
available. The conditions are ideal, the 
laboratories being housed in a new building designed 
for the purpose, close to a well-known country town in 
the heart of one of the most attractive districts. The 
work offers the maximum amount of interest, being 
super-priority Government 
undertaken by a Company 
famous in the electronic industry, The vacancies are for : 


1. SENIOR ENGINEERS, with good academic 

background in physics or engineering and 7-10 
research or development, 
of electronic techniques, but 
special knowledge of VHF aerial design, or design 
Electro Mechanical units would be an 
advantage. 


working 


concerned with a new 


Development Project 


years experience ol 


covering a wide reng 


of ight 


. ENGINEERS, as above, but applicants with more 
limited experience will be considered, 


5. it NIOR ENGINEERS with a degree or equiva- 
lent in physics or engineering Previous practical 
experience not essential 


Applications should be made, in strict con- 


fidence, with full details, to Box No. 0445, 


January, 1955 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTD. 1940 


NOW IN OUR FIFTEENTH YEAR 


AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pase his examination(s) after completing 
our appropriate study course, 


A New 


Year Resolution 
to make and keep. 


“I will take a B.N.R.S. study course 
and do myself a bit of good.” 


A.M.Brit.1.R.E. and CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 


PRINCIPAL, M™.1.E.E 
BRITISH NATIONAL 


CANYNGE 


M.Brit.t RE 
RADIO SCHOO! 
ROAD, CLIFTON, BRISTOL. 8 


BAIS dt J4755 


MAGNETIC 
RELAYS 


Built to specification 


TYPES 3000 and 600 
HIGH SPEED, also A.C. 6-400 volts 


KEY SWITCHES. SEVERAL TYPES IN STOCK 


ELECTRO- 
MAGNETIC 
COUNTER 


MAJOR TYPE 6% th 1) ine. 
for all D.C. voltages. 
Tested and guarantced. 
17/6, Post and Packing, 9d 


OO PIA DPIDI DDD DOOD 


2 JACK DAVIS (RELAYS) LTD. 


3%6 PERCY STREET LONDON w.l 
MUSEUM 7960 LANGHAM 4¢2) 
PP PPAPA DA DADO DODD 


January, 1955 


Wime.ess Wor_p 


Wireless World Classified 


ate 7/- for 2 lines or less and 3/6 

b words plus 1). (Address replies: 
us " 

World’ ouse, Stamford St., le 

discount details available on . --, 

March. 1965 issue, 

sponsibility accepted lor errors. 


WARNING 


Readers ore warned thet Government surplus 
components and valves which may be offersd 
for sale through our columns cerry no manu- 
focturers’ guarantee : Many of these items will 
have been designed for special purposes making 
them unsuitable for civilian use, of may heave 
deteriorated as a result of the conditions under 
which they have been stored. We cannot under- 
toke to deal with any complaints regarding any 
such items purchased, 


K 
line 
* 


Specify 
PARTRIDGE 


Transformers 


Beecasse cach is bocked by 21 years 
| design and manufacture experience in 
| 


this field. 


Because each has been designed and 


manufactured to all relevant B.S 


NEW RECEIVERS AND AMPLIFIERS 
JI.R ELECTRICAL & ELECTRONIC 
DEVELOPMENT, Lid, Bickford Rd, Wit- 
ton, Birmingham, ¢. Tel. it 08622, 
SPECIALIZE in the manulacture of High 
Pidelity Sound equipment, 
includiz 
WILLIAMSON Amplifiers, 
Stages with variable Stee 
over Units, High Fidelity. Portable Tape Re- 
ording ¢ moments Wa suitable 
repaying the pre-recor' 
Protessional hecorting »™ Amp 


Mixing Units, ete 
leaflets 
UR sew Mullard amplifier-MW/VHF 
celver-transistor receiver, can all be seer 
at—Mariborougn Yard, N.19, 8 mins. Archw 
Station, 25 mins West End. Ring Arc. 
Bel Sound Products Co 


Siting 4 LABORATORINS, Ltd., im, 
ring Rd ‘ announce the 
type ‘sB/1- 15E, 

sam 


Tom Control 
p Cut Pilters, Cross- 


ct Vipites 
OF een 


hum 

250¥ 4 

beautifull 

ards, 

graved panel,” 

10-watt amplifier 

£18/%. and he, B8.2 equare. — 

ws or converting your 5i 

ypyes. £9.—Write for full details. 
71 


RECEIVERS. AMPLIFIERS SURPLUS 
SECONDHAND 
C348, a. 4%4in microammeters, 
gear, cheap; a. free.-Box 0310. 
O. 18 wireless sets 30/-, 6.7.0.—Newman, 
N 100, Hampstead Rd., London, N.W.1. 
(3821 
OUND A-Z Junior amplifier, contro! 
S init radio unit, cost £37, es new 
take 0572. 
55 Sound Receivers as 
unused 27/6, carr 
Wales.—Smith, Highworth 
Berks 
RO Rzx's and ecolls in stock, also AR8é. 
BC348R 
to R. T. & 1. Se p 
London, E.11 Ley. 4986. 
LP. units types 26 at 27/6, 25 at 15/-, 24 at 
ll/-, 
valves, postage 
Rd., Moseley, Bi 
IRELESS WORLD a BY. 5-vaive quality 
Wit: W. and i for 


L.W., unused, 
all high fidelity” amplifiers, “2 b6/0, 
valves, limited num 


sa.e2 


2/6.—E. -¢ 5. Co., 69, 
rming 


use with 
including 


Box 6667 
| ae sale: B.C.A. 

Nationa! power units, 
receivers; power units. No. 
complete gets radio com nies) eg 
ment © reless sete Re, fo 1 HK, 68T, 

ass conc 

ID DU ISTRIAL Suppliers “Chmbriage), 2 Ltd., 
& 17, Brecknock Ra., I Gul 


type 
A for a 
for 


receivers, 
1% 


tno. 
rs 


and re- 
&25: Bye 
is type) . 
hy in perfect 
13812 


0UBTI CAL quad 


riect 


vig guslity. 5 
a Bg radio compass 
MN26M. 5 wavebands, 200 to to a}0k yen, "5 
g50k/es and 5.4 to %m/cs, valve line-u 
mixer, oscillator, 1.7. (100k/cs). 
é.5v valves we > cower 
pack for 24v, easily conve: mains 
for double convertion. brand” nev con- 
; 26/10 each, 

packin 


WaLt TON S WIR 48, Stafford 
8t., Wolverhampton cae. (0147 


emp! ed 
condition 


and carr 
LESS STO 
Tel 


tor 


tapes 
fliers, Microphone 
for details and 

(0105 


re- 
rd 


{o 0184 
Tar- 


CR1OO, ete,-Re ey Diease 
254 Green Ra 

t ew in original cartons, with 

rand mi < Snuech 

(5393 


reste 


15a 
5g91. 
(3826 


Specifications. 


Because each has been individually 


care as one wound to meet a rigid 


Government specification 


Because each carries » 12 months 
guarantee which covers free replace 
ment if failure is due to faulty workman 
ship or materials. 


Because if you are building one of 
the many published circuits you will 
find that Partridge are specified when 
ever high fidelity is essential Full 
literature is now available on request 
for the transformers and chokes spect 
fied in the Osram 012 and Mullard 10 
watt High Quality Amplifier circuits 


Because if you require to take advan 
tage of the C core technique in audio 
transformers, only Partridge offer 
standard range. The illustration below 
shows the type P0664 


a 


foe! 


PARTRIDGE Type P3064 ‘C’ Core 
For relevant technical data 


£4:18s. see Sheet No. 6 


CONSULT THE SPECIALIS Ts) 


DGt 


TRANSFORMERS LTO 
TOLWORTH SURREY 
Phone : ELMbridge 6737/8 


Hoes —j0 


tested and manufactured with the same | 


| as: iret 


| tilus o 
Vv 


Advertisements 


neosivens, 6 prose erene RPLUS AND 


—6, 
Rd., Brighton, <. 
OUDSPEAK 


Ger d cabinets t a “Tat ea pe! bait 
polished ca tage a bo 


men.s.—Sta.nford {Res a Pe. 


Parade, Salusbury 
LOUDSPEAK mi aun Ss AND 
SECOND an 


MARVEDALS Super 12 ¢@/ Hi. 


Bu; . 

2 heim; ord Exsex, 4 
Harte 215, £5/10.—Wiisher, 

Gacratis Lane, Banstead, Surrey. 


Heath 3 
new exponential 4:t 


rah 
han fi ag 

WJ hes > y pag = ang 
/8. painted 


TEST seu eth? AND 


CR. Ben, as, tute ith amplifier. 
ter ox 0612. [Boas 


7, Avo oscillator, Hunt's 5A, Capacity, bridue 
severa! m/coil meters 0099 


4 

VOMETER No latest model, recentiy 

rebased on ont little used, now redun 
18 


ain 
eovil “dncet Meta! Co, ” - 
TF works, Reckietord, Yeovil, “a. 5092 
4 * as new, £12; Evershed Wee Meg- 
25/10; 4.c, Avo, volts Baek ™hn 
and Chane £5: Weston meter, model . 


ane. Box 
TONAL generators, oscilloscopes, Bi... 
meters, valve voltmeters, frequency meters, 
multi- e meters in stock; your enquiries are 
invited. — ulrements to R. rvice, 
254, Grove Green +» London, EB.11 


NIVERSAL meter Taylor model 90A 
yr es ty opyv A 
£4/10 only: also valve ter 45/8 with 
tors measuri mutual conductance of almost 
ves, £14; both in perfect cone 
=, 


all modern va 
tion, sactienlly pew aries . 

sav 
. COM 


panucesrer 
BQUENCY. tabi fn 
priting ite" ae seis by na Tidak to 
nd one ase 


mu itivibrator ~ y 
amplifier unit for bors pa es ou ath 
4 


Yeewe 
Landon 


Lathom 


Nau 


lke one ditto lk/s - 
three units fit ge 
a.c. main Standard 4 
complete” with 10dke™s crystal, 27 
cireult diagrams, new; 
MEG (esting sets by Evershed & Vie- 
. oo self-contained type in alloy case 
to SOM(), leather case, used 
a. , S425: ditto, 1 000¥ 0.010) te 
" 


ETERS Gu in MC. flush, round, 
Bengamo- eston, 50S micro; 


“onipt ivot meter, 100 microam 
.. Sim mirror scale calibrated 0-120. in 
hardwood case Ginx9in5in, with Cambridge 
Vaeuo-junetion 0-5: /s max., as ne 
EYED carr. paid 
ly a Peeters all 40-00e/4, 4%in . 
£5; ain dia semi prol., 1 Sov. 
£6: Tin dia., 


p 
ELECTRICAL tachometers, calibrated 
in dia., Hush Sv a.c., reet./ 
ara C. tacho-genera 
Om. ini 
Crom Parkinson 
0-400amps, leather case, 


poh, 

600 /8, 
» Om. 

gepee 


ramp fa ter 2a 


output 250v. 


| oo transformers. 
260v, 

ae except. where 

| 

| 


6R0VA iv, 
Rated, 
Pixmore Way, Letchworth, Herts 
‘OR sa.e: Marcon! signal 
TP#67, £200 ‘@ nash 
ae indacteerer” a No big 5 


4, 


age tag” 


._ type Bie BOA 
Marcon! output power me S 
Marcon! variabe attenuator 10 —- Rox 


NEW DYNAMOS, MOTORS, ETC. 
ARD rotary converters for radio. television, 
amplifiers etc 
ALSO. rotery transformers, alternators. D.C 
Btortiord 


ete 
Bouth % 
Bishop's Stortford (a0% 
TTERY chargers, 4 modejs, 2-6-12¥, 1-2-4 
any mains voltage: also larger 
transformers 


ow DC. 
chokes, test gear, 
rior Pear heaters, trie 
td., 


pecial ete. heme ‘baniner 


output attenuator). 
er, 


| take 
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DIRECT FROM THE Sree IED. plocioen petase etet Ce |\SOUTHERN RADIO'S 


MANUFACTURER | sien, slg ei eit fo input ity tome | WIRELESS BARGAINS 


RADIO /RADIOGRAM CHASSIS . . a | se ny f ad 
Built to Highest Technical Standards hy > puts, outputs and | TRANSRECEIVERS. Type “38" Mark il 
moothing, £25 del. | or “ te Walkie-Talkie). With 5 valves and ready for use. 
NEW MODELS £ upplied Metal carrying case Less external attachments, 
-— @ purchaser's hor >m Sw t on  3/- per set 
For A‘G Mains 200 250 a 249 TRANSRECEIVERS. Type “18” Mark it. 
votts - Medium- : BION convert ested on I ‘ Comprising Superhet Receiver and Transmitter. 
Short wavebands y oo . Pane 3 OOS 559 Two wnits contained in metal carrying case. 
, - Pm gfe 8 . Complete with 6 valves, €4 10). per complete set. 
RECEIVERS. Type 109." Built-in speaker 
t du f 8 Valves with VIBRATOR PACK for 6 volts 
panuing pare, snd js guare d | Dn eu Contained in metal case. Perfect, £5 each 
1h, ened os roe i710 4 : TELESONIC 4-valve Battery Portable. Com- 
T Ww PEARCE ‘ Gre Pe Wy plete with Hivac valves in metal carrying case 
(near Angel) Simply converted to Personal Portable, 2 per 
| DYNAMOS, MOT ‘C.-SURPLUS AND *¢t including Conversion Sheet 

8 ND BOMBSIGHT COMPUTERS. BRAND NEW 
O00c/s motor-alt ets I t ex-RLA.F. Contains gyro, motors, rev. counters, 
Size S.6 y bed . gear wheels, etc., etc. ‘ideal for model makers, 
12° 7’ 27%’ | panel and vol time te - at in © ~~ experimenters, etc., €3/5/- each, plus 10/- carr. 
high | cat inet ; righ : : Tr tig 0g HOLE CUTTERS. Adjustable } to 

rt iginal case £ ext n. for metal, wood, plastic, etc., 6/6, 
B. © RA WHA ‘xmore | I RESISTANCES. 100 Assorted, all useful 


OUTSTANDING HIGH @UALITY Hei 43 | values, ete. Wire end, 12/6 per 100 


PERFORMANCE REPRODUCTION SU ReL08 poves potaries,. 11.50/20 CONDENSERS. 100 Assorted. Mica, Metal, 


r 
: Latest type miniature Valves ub., etc., 15/+ per 


100 
NEW GRAMooHONE ANO SOUND PLASTIC CASES. |4in. by 10fin. Transparent. 
EQUIPMEN 


Gram switching on wavechange switch 
ak Y' ne deal for maps display, etc., § 


| 6 
{ j m Outpt n - 
ore Cae CER FroRRRooRarH t STAR IDENTHIERS. Type | AN. Covers 
- ke ‘ Leheoss ‘ _ : . ; ' ih ae 90th Hemispheres, in « 56. 

ae ee ee DISC recording ‘machines and CONTACTOR TIME SWITCHES. In sound- 
LEAK amplifiers ) 7. preams proof! case, 2 impulses per second. Thermostatic 
MODEL F3, 5 valves 4 wate our GOODBELL, 5w 5 pream . control. Clockwork movement, 11/6 each 

put, wide range tone control £13.18.3 SCUEMYTHING foe we” sts REMOTE CONTACTORS for use with above, 
a sor the pros senes 7/6 each 

MODEL F3, PUSHPULL, 7 valves, 6 watt our Pe ee TS RUPP ; a: 4 a MORSE TAPPERS. ALL BRAND NEW 
put. independent bass and treble $17 17 9 pham Rd. Southport , r. ‘ Standard Type ex-Govt 3/6; HEAVY DUTY 
controls anaes TYPE D" completely enclosed. Solid brass 

. ac ons P . , 
ALL CHASSIS FULLY GUARANTEED F aM I an heavy base, 8/6. 


sound; H yi s Re . 
¢ nlete , ; : nak . MORSE PRACTICE (WITH BUZZER) SET. 
Plastic Escutcheon 3/-. Matching Speakers available e on nid : + tents Hy Full List of Radio Books, 21d. 


opt yeaker 
PARTICULARS FROM YOUR LOCAL DEALER OR ey he 714 HEeoc RDING SERVIC . METERS, |2 Instruments. May need adjustment 


DULCI co. LTD. Miscellaneous pas we i : or with broken cases, 35/- for 12. 


”7 va a nrg = N.W.2. BD fg Abr a Postage and carr.age extra. 
Tel » 


nena _ Willesden TT? Unit; Treble lif Mic eo¢ | SQUTHERN RADIO SUPPLY LTD 
DEALERS’ "ENQUIRIES INVITED. Radio inputs, M xe ntrol, M. Eye ator il LITTLE NEWPORT STREET 
RECORDING Ampilit ter ' LONDON, W.C.2 Gerrard 6653 


cages. Pa 


plie ar ‘ 
HARDING ELLE TRONI 
London Ww 


SURPLUS rere ae 4 JUST PUBLISHED !—— 


4 i i ele P 
AERIAL MASTS. American Yagi 5 element exclu ay ih Be ge Dag SE, RADIO AND TELEVISION 
ar AS-46/APG. Whe piece 4in. dia, I MAGNEGRAP rH RECORDING t 
ol wood masts ie © ehenien lin dia 4 ae” way Place, I . : vane ENGINEERS’ 
tubular stee! masts. 45ft. 9 section Ijin. dia - 
Janoviatn po masts (5-44 50fc Bendix C'Chs VOX ’ ytd rien, Sle) ge ss bi Ay REFERENCE BOOK 
a ee eee ee re ien acts Cadel || '98, mlerohe pment: price from 28ens: | Edited by E. Molloy and W. E. Pannett. 


mold masts 50%. Trylon satcice ladder . / . 
Broadcasting . Communications 
‘ 'pe | in- 
towers. 20%. American tripod base slumin Navigation Servicing, etc. 


ium masts AS/TPX. 9. one piece American % : 
police whips. (8. BC-610 6 section whips , pore pore a Bi , yy y~* ee 
TELEPHONE AND TELEGRAPH — anne) ans ony Cove”, 1400 pages. 

oa ; - . : ee ver 1,860 diagrams. 
APPARATUS. | 4! terminals and by L - , : 70s. Od. Post f 
pass filcers; | 3 terminals: | + 4 terminals " Park Rd., Braunton I I 4 ° ot tree. 
and repeaters, $ and $X, $8 and OX, filrers; Broomon 224 Callers by appointment on —_ 
power bays; repeaters; V.F. ringers; perfor- GRAMOPHONE AND soUND EQUIPMENT Electronic Measuring Instruments by 
ators; wenentsenne equipment here Chak e te tage *ND SECONDHA E.H. W. Banner. 456. Od. Postage is. Od 
a oe NORTE PeetHerD : RTEXION —. one Ger, Television: Ind edn. by V. K. Zworykin 
AUDIO EQUIPMENT. &.CA. squadron “YRUNDIG 7001, 2-speed, little used: &¢ and G A. Morton. 1408. 0d, Postage free 
announcers (12-25 watt speakers), A.CA A728, Ceylon Rd., Blythe Rd, W.14 3 Radio Receiver Servicing and Mainten- 
25 watt high power speakers Portable A 8 P. wire recorder playing deck mole ance by E.1.G. Lewis 10s. 0d. Postage 6d 
megaphones PA-4 BC-1016 recorders sardiy used; offe Box 0041 ‘ Handbook of Industrial Electronic Cir- 
(morse up to 400 w.p.m.) RUNI a 2-speed FOOL, rec : t cuits by J). Markus and V. Zeluff. 46s. 6d 
CONTROL UNITS. AM, 7, 12, 13, 21, ane ' rvee's : 7 Postage Is. Od 
25, 29, 42 D.P. disc record pt " TY Fault Finding: Cata Book No. 5 
AMERICAN TRANSMITTING TRANS. Woodlands, Rayne Lib. "509 Ss. Od. _ Pesage id 


A 
eta ee See. ey ATEST Wearit : r ead Radio Papeees Servicing Manual, 


Thordason, etc., etc demo istratior . Box edited by E. Molloy. 428. 0d. Postage Is. Od 
TRIPLE DIVERSITY RECEIVERS. (5 to 180 « tear. good conditior , . , Radio Valve Data: 4th edn. compiled by 
30 me/s Self contained on rack with all D's. he Prince Albe : Wireless World 3s. 6d. Postage 3d 
rafinements. Full details available Surrey ay »4 
100 WATT BROADCASTING TRANS- oe ge tI  E a 

MITTERS by YWoden Self contained in . 7 ; _ . 

Mc, 6in. cabinet €22/ 10/- with valves wa - ~ ee wy 3 aa. THE MODERN BOOK co. 
RACED So lene, TD laches wide  chaand fediogram and few records, ing BRITAIN’S LARGEST STOCKISTS 


iron sides, 3 = 2, Se. Gin. TO/-; Me. Gin., wder, bargain; £12.--Box 0098 
40/-; both carr, 10 ig tape recorder, Mode A v OF BRITISH and AMERICAN 
Many other items too numerous to mention , single track, with microphone v 
Send your requirements, Lists available tapes, excellent condition; £55 Hox Of , TECHNICAL BOOKS 
Ali packing and shipping facilities “/3™ Los. t ; a 
Teh “BS. fore couis Ampitner ag Brad 19-23 PRAED STREET 
PP. || A R RIS ineludes monitor heed al h eak pr (Dept. W.1) 


gramme meter, 4 pias a 
ORGANFORD DORSET | professional refinement ror quick LONDON, W.2 
Telephone: Lychett Minster 212. APIEL, BOUND. * La bes a "Phone: PADdington 4185 


wa Tel: Paddingt 


Please wrice or call for our catalogue 


JANU ARY, 1955 


WireLess Wor_p 


GRAMOPHONE AND SOUND €E pean | 


URPLUS AND SECONDH 
ISC Recorder, Cine Vow C7 
and meter, cost £4 * (io 

» Studio, Studley, Warks. 
RUNDIG 70a, (converted to top ack), 
mic. and foot-switch, clean, perfect ee 
£48 buyer collects.—Box 0573 (3952 
OCA record-changer, piagie- * 2. sapphire 
tylus, rfiect conditi Decca P/U 


myense with 


symphonic 

erfect condition, 

M.V. walnut rad 
15, Lemay Ave., 8.E.12 
Cres AN 

EQUIPMENT — 

ANTED, disk cutti = 
dition, preferably pines state 
year, also technical di Sctaile and price 
Oliver, 115, Childerie Rd., London, 


(3903 
WwW COMPONENTS 
T RANGFORMERS? 


WHY not ask us to give you a quote 
WE manufacture high-quality Seeatermers to 
su your requirements at very competitive 
es, Our delivery is good, and all our work 
arries @ 12 monthe uarantee 
WOODROw TRA. . Lid, 7. Dud- 
Hik Lane, Willesden, N.W.10. Tel. Wi 
1547 [3046 
HP/PM, new combined superhet with good 
medium wave reception, incorporates lar » 
tuning scale, power supply. 5 valves; the e 
all of feeder units; lists from Bel Sound Pro- 
, Marlborough Yard, Archway, N,19. 
¥ie (0185 
2\in flush mount- 
scaled O-lma; spokes, — 
ford, ienenediate deliver 55/- each ER 
3,000 relay 10,0000hm resistance coll, rt 
— 5B. new and re b _ é eaca ~~ 
Jougias wee Cottage, laybroo! r 
Rugey. ‘287 150 


new ima meters, 
mounting 


COMPONENTS SURPLUS AND 
CONDHAND 


€ 
ADIO CLEARANCE, 
Court Rd., London, W.1. Tel 
ELECTROLYTICS, capacity, 
et ye: price post 
rf Age + 6v, 


Museum 9188 
voltage, — din, 
in, 


Pxfin, his, 2 


: 16, 350y. 2, 
lug, 8/6; 10 4chy 
: 16, 450v, %x 2/9; 
3; 32, 450/525v, 1 
, 450v+20mf 25v, 1% x3, 

clip. 1/6; 

bv, 1x2, clip, 2 
25v 


marked. new stock ee. 

TELEVISION! Set x) 5 components, comprtaine 
line output trans. with E.H.T. windin give 
7 , using EY51 (heater winding for EY51 also 
included), and fitted with width control scan- 
ning coils, low impedance line and frame, coows 
coll (res. 10,0000), current approx. 20 mA 
the set of 5 for 42) -, plus 2/- post, diagram ot 
line triens $u uppli 
UNIVERSAL amplifiers, 8-valve 20watt A.C./ 
D.C., black crackle chassis, and k an 
chrome cover, overall size ‘15'4in X 7i4in x Tin 
First-class components Prue © O.P.T., and 
driver, Gardiner choke Mu-Metal input 
trans. for mike) Valves” 2 EPS7,’ 4x , 
2x URSC. Switched input for high of low imp.. 
top cut and bass cut switches, V.C., — 
switch, mains y . 250v, 80- 
lated chassis, 151) output 
ready for use, with brand 
£10/19/6, carr. paid 

5mA meters, moving coll, bakelite case, 2in 
square, flush mounting, new, boxed; 7/- post 


250-0-250¥, 80ma. 6.5v, 2.5A, 
06 Pri. 0-210-250- bsov 12/- post id 
RADIO CLEARANCE, Ltd., 27, Tottenham Co: 
Rd., London, W.1. Tel. ; (0015 
MATEUR 4 sposing equi , components 
valve sta available.- wo {5823 
ERMANIU M diodes, 1 quantities 
he ; 3.D.C., S91, "a Lon- 


‘ ‘OU HERN RADIO BUPPLY Lta., 

Newport Street, London, W.C.2° 

spiayed advertisement. page 1 

A : $A evs, purplup 
CV d cv 


valves, new, 


trans., 


/- 
Green 


other ties socked: 


hour s 
Bentley td. “Radio “House. 
Primrose 9080. 


London 


Lid., 27, Tottenham 


IN 1955 
FOR YOUR 
EARS’ SAKE 


INSIST ON 
HEARING A 


DUODE 


NATURAL 
SOUND UNIT 


Your ear has to live with the sound 
produced by your new loudspeaker 
until you can afford to buy another 
if your ear is critical, and especially if it 
is musical, a hasty purchase is likely to 
sentence it to a long stretch of weary 
waiting for the next try 

So many ears which have lived with 
Duode Natural Sound for years are stil! 
very happy with their lot, that we are 
sure you should INSIST on hearing it 
before you buy anything. Your dealer 
can get you these three models 


DUODE 2A 

A full 12 inch unit with che famous dual 
drive, built-in crossover, feed back 
and individual care which have made the 
Barker and Duode names so world known 
for NATURAL sound Fitted with a 
magnet system giving about | 2,000 gauss. 
List price 410, Full value—no tax. 


DUODE 128 

The same cone and drive assembly with 
a better magnet giving about 5000 auss 
and similar performance to that of the 
standard Duode of the past two years. 
List price £14. Fullsvalue—no tax, 


DUODE iC 

A very special unit, similar to the well 
known | but now fitted with a cloth 
outer suspension and selected cone. its 
bass range extends well down to 25 cps., 
almost sub-sonic, and the extreme top, to 
over 16,000 cps.—almost ultra-sonic. The 
large magnet gives about 17,000 gauss, 
which, with che Duode built-in damping, 
holds all transients and the bass register 
in the firmest grip. Definition throughout 
the entire range is superb. We believe 
the Duode 12C is the finest high quality 
Sound Unit available at any price to-day 
List price €20, Full value—no tax 


Any recognised music or radio dealer can, 
if he wishes, buy Duode Units from us for his 
stock and demonstration. if vours will not 
do this for you, we will help by offering you 
the facility of trying a Duede at home, under 
very fair and reasonable conditions. 


Write for details today 


Barker Sound Reproducers 
3, Newman Yd., London, W.1 
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componnnte.. ‘AND AND 
UPREME RAD ford Rd , Manor 


rk, don, 
TEL. lif. 1260, est is 
DRYLETIC Lona. chassis ‘httine 2 Bul shox ag 
oe 


eit y attin sma ail, = rice 

SUST ng 16} 24 out Ssby. Bas puree cltp 
| fitting, can cond., bargain price ot 2 
| ANOTHER popuiar cond line, carboard w wend 
| @mfd 450v, il 

Hy a chat ‘heb finish, ready punched for 
s/het lain x Ginx Sih, 2/6 ea 

#POLE pe --™ w/change switches, 1/- ea., 11/- 


HEATER trans ig baru, 5 6.5v, at 15 
Ar ve ea 
v OL T/Ca At SL. a long spindle, 


VOL 
single P. 3 \% meg, oF 


Gnvetar dlodes ion er ryetal sets, 1/6 
DUAL range T.R.P. coils, 200 to 2/000 * metres, 
with cores, 5/6 pr 
VERY popular main trans bey; a 
upright ee with base conn 

v mya, 6 By 1. moped on - ana 4 

3 DP 
Pat oti 

SEND iw ex 


o 
| 2hyd rar yy 8 under Feo 


lis! 
AROATIG, send $2. for list; ot ae hes, 
530/-; 5-speed tan and 
120w modulator, eis) 0; new Spemaster head, 
£!.--Box a ~ (382 24 
al-gia . single we her- 
50° motion sealed toreninals for red gon 
nections and fixing, mostly lkv 2kv 
new; 65/- per 14 assorted... B. Grawshay. 
94, Pixmore Way, Letchworth, Herts. Tel, 
1651 


WANTED, EXCHANGE, ETC. 


HF test equipment 


TS47AP, T8174. TS175/U, T8148 or THX-488 
2 freq meters. . and ent 
, Klystrons type 725/ AB. 5 
receiver, and unite Th 
RCA ARSED 27 ane teh 
microwave teen at: 
return 
Lisle ++i 


ANTED, receivers A "i R. 
18, 19, ete., and an: 
LESLIE DIXON '& Co., hans 
Battersea. SWS Macaula vn deh 
W4kTED Tuning onite. . THB, mi 
oan for R54/APR4; £50 = * offered. —-Bo 
o% 


aie. \/ a. a, 17, 


£.C. miniscopes wanted for cash a+) 
details of condition and price to Carr, 49, 
| Brudenel! Grove, Leeds, 6 (5705 
AREED. Vinrotes Converjer, 50v dc. wo 

ac /dk abe for television 

} Ritehie, Hopefield. siinathort, Kinross - chi, 


ANTED. uRO ba 
. Detalla 2, ‘ton 
i Service, ry aon Green . 


A“ 
Wren. set manufacturers’ or ex 
ment radio equipment, large Or small quan- 
tities of valves, electrolytics, «# Ts, meters. 
also components 
LOWE BROS.. 9a Diane Place, Euston 
N.W.1. Kus. 1656/ 
ANTED, BO610 Halicratters, ET536 trans- 
mitters AR#8 Ds and LPs receivers and 
| spare parts for above, also B.C.221 frequency 
meters, best prices.P.C.A. Radio, yor 
Lane, Hammersmith, W 
NTED, RCA speech amplifiers type MI- 
11220 J or K and aerial tuning units 
nO950a.—Offers, stating quality and price, to 
PCA. Radio, Beavor Lane, Hammersmith 


ws 
ANTED, good qualit 
tape recorders, il 
radios, record players ™ save, vi 
ments, @tc., esth 8 
hone Ger, 4654. Miller’ , Radio, 
wc2 


Sourt, Leicester Bq., 
ANTED, 5& | generators ty 
Tes B00, Tee Av treavercy Mokers pe: C221; 
PA Carn: also receivers types ARSS, etc 
APR4 or similar; end details to— 
75, Uxbric 


Hatfield Instrur nents 
Hanwell. W.7 iraling’ 0179/9857 
valves WANTED 
LL topes of valves required for cash: state 


quantity and cnaere ~Radio Pacilities 
Lid., 58, Chalcot Rd., 1, Primrose 9000 


PS 


communication RYB 


CABINETS 
T EBWIS RADIO have + best 
a4 finesi finish.See page 130 
ALNUT radiogram and television cabinets, 
soundly constructed; stamp for ey a 

R. Shaw, 69, Pairlop Rd, Leytonstone, } 


ABINETS made to order; Bass refiex 

cabinets all types and finishes. See dis 

pay verisement, page .58 Open till 
aturdays 

|A DAVIES & CO. (Cabinet Makers), 5, Park- 
hill Place 96 Parkhill Rd., Hampstead al 2 


Gulliver $77’ 
METERS WANTED 
Wwe urgently require foepere of all types, 
meter cor ete... 


| Monte af Ui BoA Via ig he ae 


1786 


selection and 
(0224 


Wirecess Worip January, 1955 


REPAIRS AND SERVICE 


AINS transiormers rewound, new 
formers to any specifications 


MOTOR rewinds and complete overh 


class workmanship, fully 
PM. ELECTRIC v7] Lid 
Warser Gate, Rettin gham. Est 


. e i COOSPEARERS | repaired rompti 
Get this FREE Book! Loudspeaker Ber vice ullingdor 
Oxtord 
- r AINS transformers, E 8 LF 5, chokes 
‘ENGINEERING coils, ete., ‘prom pily ; _— lent 
OPPORTUNITIES’ wound or manufactured cific 
LADBROKE le hony SEK vic 'f, TD 
m= can Harrow Rd., London, N.W.10 
quali | HANSPORMON rewind service, 
E.M.T. transformers and chokes, 

at home for a highly || delivery, range of re placement types ex-stox 
i key appointment in manufactured to your specification 
e Rad 1 Tel METROPOLITAN RADIO SERVICE Cx 
vee —— Gee oo Kilburn Lane, London, W.10. Ladbr« 
ision Ind In 144 


ERVICE sheets for hire 
y inter 2 models, radio and teley 
cludes enquiries W. Gilbert, 2 
; London, W.1i2 Tel. Bh 
is up-to AVE winding, specia 
study Gescription including £ 
branc ‘ mains armatures § etc Northern 
cour ne ee SS Co., 1, Hollings Mount. Bradford, 6, ¥ 
TELEVISION and |) “OUR : 
- I service lonths’ gusrante 
RADIO, A.M. Brit. 2 transformer rewind, mains output 
LR.8., City & ifs. ete.; all types of new trans., et 
plied to specificatior bustir ii t r 
Guliids, Special Tele- viee card for trade prices jestic, \ di We can supply 
vision, Servicing, Sound Co of tipdhem Ji.. ‘ ath 252 any Cabinet to YOUR OWN SPECIFICATION 
JOLTON for repairs sue The one illustrated can be obtained in Walnut, 
Film Projection, Short speaker; specialists on heavy . Oak Mah for £19/15/0 COM 
F ‘ types; cone assemblies, field coils, repel: ‘ ok of rranogany ‘or or as 8 7 
Wave, High requency anc | sories, pressure units, microphones trar PLETE RADIOGRAM incorporating 


General Wireless Courses. formers rewound and to specificatior i r 5 Valve Superhet Auto- 
. rewinds.—Lumby 68t., Manchester Rd., Brad cenaneand On (tee il ee $48/17/4 


ely Guarantee ford, Tel, 2285¢ 
We defini en 8 professior al sound recordists and me 8 Valve Armstrong F.C.48 Auto- 


. /14/ 
“ S- -NO FEE” 99 1| Atebscl the Association “of Professional || changer and 10in. Speaker for... £02’ 14/4 
NO PAS Recording Studios we are particular! 10 Valve Armstrong R.F.41 Auto- £70/ 16/ 
pehetpetona , gualted to ging advice and ‘service on "all || changer and 10in Speaker for 0 
enlightening book is for Vrite fc m Cireuits designed otypes built, x rs and 14 Valve Armstrong 125/C Auto- £88 6/4 
modifications carried out quick a changer and I0in. Speaker for 
thout obligatior | thoroy ply (H.P. terms can be arranged) 
without obligation ARIEL 8 aot pr Appoints ier only piesee . Send I/- for complete Catalogue of Cabinets, 
caster Me Le : 
BRITIGH INSTITUTE OF W2. Tel. Paddington $092 + Chassis, Autochangers and Speakers (refunded 
on receipt of order) 


ENGINEERING TECHNOLOGY EWINDS, mains transformers Le 
E.H.T ute frame 4 line opt’s fe 

PO ee imal, RF "E Tenis ete’ teow (roe || LEWIS RADIO CO. 
including °@ cores, designed or to spe } 

Poston tion; your enquiries wil; receive prompt atter Hs oy LANES, PALMERS } wert 

| tion.-Meiton Metallurgical Laboratories, { ONDON, N.13. BOWes Park 6064 

| Transformer Section, 587-9, Ashley Rd., 


copy today It will be 


rewinding service to the 

vacuums drills grinde hood 
| dental motors, va rT armatur 
placed from stock, 2 ours service t 


ruaranteed; we also specialise in com ole te ove , C. A0 
Purchase OF hire your | hauls a | rebuilds of vacuum cleaner Cha00<o, eo and 
; vacuum cleaner parts, hoses, bearing fans : 
VORTEXION TAPE RECORDER brushes for any make in ‘stock Regam Elec . metal fittings ade to 
‘ tric, 95, Park Lane. Leeds, | 102 scification for the Rad 


rears. ORLA... 608 sare 
AINT spra har post and «Electro 


FIT MASEN NY : , ing coltulons an : say thetic pants and e e . STA R META L PLATE WORK S 


nard Brooks, 55, Harold Wood, Romf 
: 7 
ORK WANTED 4 CHURCH Ad BARNES $5 W13 


w 
NGINEER-DRAUGHTSMAN wishes to dra Fol: RIV 6673/4 

| circuit diagrams scales, deta 
| 0871 
| LECTRONIC equipment made t& 
} wiring nbly ‘contractor prototype 

srveloned Ez i 0., a, Kentish 
| Town Rd.. NW. L 70 (0219 


A tpaenetl Foumpliders, tapgidal ‘esti trecse | QUARTZ CRYSTAL UNITS 


amp ifters toroidal —_ a ' 
po! xe e mot aiding 4 
a hining Bel Bound Proc ducts 0 a 
borough Yard, London. Archway, W.19 
HEARSTONE. PETERS & DUNN Lid 
experienced staff and machine, sheet 
| and assembly facilities for batch producti 
| electronic equipment to drawings or spe 
| thons; enquiries Invited.—69, Arundel St 
| Held, 1. 
CA pagiry AVAILABLE 
ZLECTRONIC drawing pid. efficient 
confidential; new off is now ave 
manufe.turers of electronic equipme 
ELECTRONICS DK‘(WING SERVICE 
Uttoxeter, Staffs 9 
J impreecnation cap ac ity avaiiat 
Solvent Spe 
CONVERTOR TYPE 26. For conversion aM. Mi Avis . 
from channel 3 to channel |, complete with brook Rd., Caversham, Reading Th . 
self contained power supply unit and totally 1094 ve type B7 unit is mounted in the standard B7G 
enclosed in a handsome well finished steel || FINANCIAL & PARTNERSHIP og envelope and is hermetically sealed and 
case. Price complete, €11/17/- i good education seeks manu ully evacuated 
Also available in chassis form less HT supply || partnership; small capital ave Available for the (requency ranges (rom 100 kec/s 
but including mains operated heater supply a ~~ to 500 c/s. and from 3 Mejs. to 16 Mc/s. Gold 


domestic, and automobile electrical appliance " 
for inclusion In receivers, Price complete, a6 peg ee pe ae py ae electrodes spplied by cathodic sputtering give 


CONVERTOR TYPE AC/4 Fer week . permanence of calibration. Normal adjustment 
. 1 > of 
signal areas. Price complete, €15/18/«. 108 Béetity ore & a accuracy 0.01% Max. adjustment accuracy 0.003 % 
(Leaflets on request.) ce saves your money Early delivery can be given of some frequen- 
ye Recording Services (Regd } cies, and we will be pleased to quote for 


| WA 
SPENCER WEST . Eccles. Manchester your specific requirements. 
= BOCLES 1624 Director Thurlow nit 
, RMOM. he oii | THE QUARTZ brandy hear Co. Led. 
Quay Works, Gt. Yarmouth. TENT ORE. Ol! types cabinets. chassis 63-7! Kingston 
Telephone ; 3009 copastiy svatianle r small m flung « ar 7 , tr NEW MALDEN, SOmhey 
‘ s Ww stan work up to lin bar elephone: es, 
Grams pencer est, Gt. Yarmouth | PRILPOTT Met At WORKS, Lid. « ne MALden 0334 Quaarzeo Ne WhMALDEN 
man . Anughborough 


Wire.ess Wori_p 


OUR CUSTOMERS 
KNOW THEIR ONIONS 


and there are 
no tears 


No tears because the 
wealth of experience 
behind each Savage 


Transformer satisfies 
even the most exacting 


customer 


NURSTEED ROAD, DEVIZES, WILTS 


Telephone: DEVIZES 932 


y) 


SOSLLANEOUS 
own Mabe recor , &- transferred to 
call one Queensway 
Studios, 128, Queensway, 
Studio recordings, tape 
(3715 
about its 
servicing 
whilst 
rochure from 
London, W.4 
(0180 


OUR 
disc 


| recording service 


UD your own TV and 
»peration, maintenance 
qualified engineer -tutor 
ore learning and building 
E.M.1. Institutes, 
(Associated with H. 


LCHO Re 

Cord colder 
ible lead wire, small rubber grummets, coil tape 
impreg. varnish and thinners for air-drying 
or stoving; plain copper wire, 9 and 10g; 
py & pas all at greatly reduced price, 
for 
YEOVIL SHEET METAL Co., Ltd., 
Works, Reckleford, Yeovil, Som 


OPPER wires enanelied, tinned 
silk covered, all gauges; B.A 
soldering tags, eyelets, 
ranels, tubes, 
ones, flexes, et 
radio publications, full range available; list, 
$.a.e.; trade suppl lied. —Post Radio Supplies, 33 
Bourne Gardens, London, £.4 {O15 


learn 
and 
available 
Pree 
W.58, 


Nautilus * 
(3891 


Litz, cotton 
screws, nuts 
ebonite and 
coll formers 
latest 


ASSOCIA 
Details of membership, open t& 

the professional sound recording engineer and 
| all others interested in recording high quality 
| reproduction and other branches of audio 
engineering, together with details of the Lon 
on lecture programme and the Manchester 

| Portsmouth and Cardiff Centres, may be ob 
| telmed from the Hon. Membership Secretary 
J Boulet. A.M.1.E.E., 12, Strongbow Rd 


| Hlth 8 0031 
PATENTS 

TT E propri rae of British Patent No. 575315 
enitled tiple section electronic tube 

and method a - it,” offers same for 

licence or otherwise to ensure practical work- 

ing im Great Britain.—-Inquiries to 

Stern & Carlberg, 14E, Jackson Blvd 

4, Illinois, U.5.A 


AGENCIES 

act as fe pre e nta 
manufacturer { 

wide scope in “fast 
Burjor Pate l 
26. India 


NOTICES 
Ree SOUND RECORDING 


ILLING to 
agents for 
televi sion 

India?—Write to 

Hill Rd., Bombay 


tive and 
electrica 
developing 
Cumbalia 

{3957 


radio, 


SITUATIONS VACANT 

The engagement of persons answertng these 
| advertisements wust be made through the loca! 
| ofice of the Ministry of Labour and Nationa! 
| Service, ete., if the applicant ts a man aved 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer ta excepted from the 
provisions of The Notification of Vacancies 
Order 1952 


| R EPRESENTATIVES. 


EXPERIENCED sales 
in several 


representa! 
areas.—Reply direct 

to General Sales Manager : 
Cossor House Highbury Grove 
} Applications | will 
confidence 


U LTRA ELECTRIC, 


WESTERN Ave., Acton, London, W.5 
RADIO & television development engineers 
APPLICATIONS are invited rom senior 

velopment engineers with experience and 

academic qualifications for important work on 

dev it projects 

Tmanent and pens 

e right men 

in modern, 


ves required 
talls 
Wt London 

5871 


Ltd., 


new 

THE posts are 
offer scope for 
conditions, 
tories 


ynable and 
Oo work in ideal 
well-equipped labore- 


Bpe intment 
Py /29) are al 
osts shou é 
preferably 
as above 
{3572 


training an 
previous experience Please write 


Uete ELECTRIC Lid 


WESTERN Ave., Act London, W.5 
ELECTRONIC develo opment engineers 
required in all grades for 
miniaturisation VHP, 
Greyitey: ) transistor 
VH unication ; 


ta ications, 
techniques; 


from 
ment engineers with degree 
or equivalent qualifications, and more than five 
“rig experience in one or nwre of the above 


| te *yONIOR engineers with 
with or without experience 
whove as 

l(c) TEST equipment develo 
| with experience of design of 
meet production requiremen's 
THE posts are permanent and pensionable 
offer scope for the right men to work in 1 
| Someneus, in modern 


| Pitan write, in strict confidence 
sonnel Manager for an interview 


wegree 
for w 


HNC 
the 


or 
wk in 


pment engineers 
est equipment to 


nd 


well-equipped labora - 
© the Per- 
ppointment 

{35575 
ineer 


| ADIO and television en (improver) 
wanted Write W. L. & Jones, Lid... 
High &t., Cobham, Surrey (3836 


you | 


Pi 4 r Alcho Re 
rus .@ per Be vienotave flex- 


many | 
send 


Specialists in the manufacture of the 


HIGHEST QUALITY CHASSIS 


Model FC48 


CHASSI We have a comprehensive range 
of superb Chassis ranging from 


8 valve Superheterodyne to a 15 valve Band- 
aes receiver. The most ular models are 
AB 8 valve—all rice £23/18)- 
(ine. tax 
IMP 125/C 
£49/10)- 


wave 


— 14 valve — all-wave — Price 


inc. tax), 


now have a fine 


RADIOGRAMS «: 
ec of High Fidelity 


Radiograms which are on in demand. The 
STANDARD model incorporates the magni- 
ficent FPC.48 the new latest 3-speed 
inter-mixing record , and high flux 10in 
loudspeaker. The cabinet is finished with a 
beautiful walnut veneer. 


STANDARD 
Radiograin 
Price “ 
Gns. 
Tex). 


(Ine, 


be treated in piles | 


TELEVISIO The TV. 5 Kange is avail 

able in many forms and 
incorporates all the most up-to-date improve- 
| ments such as 5- channel selector switching and 
| aluminised flat faced tube and tinted filter 


| %& PROVISION Ff MADE FOR AN 
DAPT WHICH WILL ENABLE you 
13 aa er 

AVAILABLE AT 


WiLL. B 
| | NOMINAL. ¢ CHARGE WHEN HEQUIRED. 
cally gives the TRUE 


| The TV i 

BLACK AND HITE PICTURE 
TV.45 l4in. Chassis, £54/-/3 (ine. P T ). 
T.V.5 l4in. Console, £72/9/- (inc. P.T ). 
TV.5 I7in. Chassis, £64/15/11 (ine. P.T ). 
TV.5 17in. Console, £82/19/- (inc, P.T.). 


Our Showroom at the address shown below 
is open daily from 9 a.m. to 6 p.m. (Satur 
days 5 p.m.) and we are always delighted to 
demonstrate any of our Models or supply 
any information regarding them. If unable 
to visit us please send for the specifications 
you may require to Dept. WJ. 


ARMSTRONG ‘Yelrwsion CO. LTD. 


WARLTERS ROAD, HOLLOWAY, LONDON, N.7 
Telephone ; NORth 3213/4 


“LAFCO” 
EASY PAYMENT GUIDE 
LOOK FOR US EVERY MONTH 
HERE 


yw 4 TAPE 


wort aah 


iy 


GRUNDIG 
lian 1% 
pay tress to 


nott. #1 1A’ 
of 
5 VEN ; ORIAN 


ant . 


its pt eng 
AY meter, 23/10 
a vs pay tue ‘67/6 
Model 7 meter £19 10/- eel ot 
ymente of 47/8 
niveres! Avominer, £10/10. 
monthiy payments of 25.8 
D.C, Avominer, £5/5/- cash o 
payments of 12/10 
10 ky. Multiplier for M 
004 6 munthiy 
Carrying (ase 
and § monthly 
AMPLION | re 
8 monthiy pay ‘ 
PULLIN | ner be 
8 uomths 


MICROPHONE 5 


Desk 106, LAFCO COMPOUNDS LTD., 3 CORBETTS 
PASSAGE, ROTHERHITHE NEW ROAD LONDON 
6.£.16 BEE 4341 


ROTARY CONVERTORS 


EROS BD Y 


Outs . 
vO mia 


hi ia 
1o m/e 

v. if Mia 
TESTED, GUARANTEED. 12/6 cach plus carriage 


A. d. WHITTEMORE (Acradio) LTD. 


Croydon Airpor Tel.: Croydon 6701, 4983, 7744 
Surrey Grams: Aeradio, Croydon 


Announce the addition 
of the remarkable new 


TRADS 


model their ran ze of 


solder ir instruments 


A soldering bit which 
indefinitely, does not bec 
pitted or tose its 
requires no reshaping, f 
maintenance 


face 


or 


(British 
Pending) 


and Foreign Parent 


Folder SP.5 f 


Full details ir 


LIGHT SOLDERING DEVELOPMENTS LID., 
106, GEORGE STREET, OROYDON, LURREY. 
Tel. CROydon 6689 


equest from 


WIRELESS _Wortp 


pryuarions VACANT 
Vv. ROE & Co 


WOODPORD Aerodrome 
| HAVE vacancies in their 
WEAPONS Research D 
AERODYNAMICIST® 
WITH Honours Degr 
or Engineering and 
ence are required to 
group On aserodynam 
new weapon 
| familiar 


andidates 


Honours degree 
dynamics and studies of 
knowledge of nume al ff 
an advantage 
BLECTRONIC Engines 

| A graduate with resea 
perience in electronics 

|} Cal devices 

GOOD salaries and pros 

| PENSION and life assu 
APPLY ¢ ne fu : 
raining and experience 
A AoE EE & te lt 
WEAPONS Research | 
WOODPORD. Cheshire 
EY’ MCTRONICS Er 


VACANCIES exist in t 
division of Saunders-Roe 
work is unusually wide a 
lesign and development of 
omputera, electro-me ar 
ratus, sicain gauging « 
niques, etc Saiaries offered : 
a ' qualifications and expr 
be given with accom: 
WaITE stating age, expe 
*©. tor application form 
| be RSONNEL De artment (Ref 
ders-Roe, LAd., t Cows I 
Commonic SATION en 


DRAUGHTSMEN 

THE expanding prograr 

sion §6Department oiler 
and junior categories 
laboratory 

ipparatus § desigr 

lraughtsamen 

cations or light 

SPECIALIZE expe 


POSITION ‘8 
with cont 
ondi tions 
APPLICANTS should 
Aut omati 
sweer 
details 


offered ars 


ributery pen 


experience 
N' IRTHAMPTON 


DEPARTMENT of 
REQUIRED, a Grad 
for development and 
computing apparatu 
« entirely confined 
will provide valuable « 
this important fie I 
asses leading to H.) 
engineering Salar 
£401 p.s. at appr 
lor certain qua 
ticulars to Se 4 
ACANOIES in 


DRAUGHTSMEN 
tronic and mechan 
APPLICANTS with 
ence and ho ding | Or d. 


OPPORTUNITIES 

‘oie Posts 

APPLY to Personne 

Office), 53 laren 
ACANCIES 


SKILLED craftsmen 
VACANCIES exist 
experience in the 
radio equipment 


practice 
OPPORTUNITIES 


nanent ar 


nel Officer 


nam 
acancies 


3 rence 
' RRAN i. 


JUNIOR and 


interesting 

circuit work 

| initiative and for 

expanding fieid of 
CANT -of-age. an 


| tra ning and exper ith 
ment, instruments 
THE company 
APPLICATION 


elect 
ision 
t 


manufacture 
men, N.W. Lor 
culars to Bo« 7¢ 
"TELEVISION 
equipped 
per week: oniy 


: i ma ons 
| Box 413, Granthams Advertising 


f 


have had 


roni\r 


vec! 


Readir 


January, 1955 


WAFER SWITCHES TO 
YOUR OWN SPECIFICATION 


Special fast service for experimenters 

and research laboratories who require 

one or more switches at « reasonable 
price. 

Standard Type ‘Hi switches to any speci- 
fication made only from new parts supplied 
by A.B. Metal Products Led 
No more searching for the nearest 
type or making-do with unsuitable 
switches—have it made exactly the 
way you want it. 

Write your switch specification for 
quotation by return of post. Give num- 
ber of poles on each wafer, number of 

ways "' and spacing between wafers 
‘ this is important. Each wafer can 
carry up to |2 contacts on each face 
if you supply a sketch, draw each wafer 
viewed from front (knob end) of switch 
with switch fully anticlockwise if 
wafer has contacts on both faces, draw 
each face (front and rear) as though 
viewed from front of switch. 

Switch design chart sent on request 
gives more information on possible 
centact arrangements. 

Orders and enquiries by post only : 


SPECIALIST SWITCHES 
24 Cranbourn Street lendon ~~ W.0.2 


| WEBB’S HAVE IN STOCK | 
THE NEW ROGERS 
‘RD JUNIOR” AMPLIFIER 


Unapproachable value, this 
1955 design rivals amplifiers 
| costing double the price. £25 
OR DEPOSIT £5.0.0 and 
12 MONTHS 


OR—18 MO? 


CHS at £1.5.7. 
WEBB’S RADIO, 


| 14, SOHO &T., OXFORD ST., LONDON, W.1 
SHOP HOURS: 
| 8 a.m.—5.30 p.m. 


| 
AT £1.16.8.— | 
| 


SATS. 9 a.m.—1 p.m. 


Good Investments 


MULTICORE FLEX. New 6way P.V.C 
coloured flex with screen and P.V.C 
overall covering, fully tropical, 2/- per yd., post 
9d.; £8 per 100 yds., carr. extra 
PLEXIBLE DRIVES The 
Motors, 5/6 ea., post 1/6 

NIFE BATTERIES. New, surplus, 
45 ah. Nife Cells, 30/- ea., post 2/- 
rate ficted 10 cells for 12 volts 45 ah 
arr. 10/- 

BATTERY CHARGERS. 
lator in condition during 
esdix “* NITNDAY " Battery Charger, 230 volts 
50 cycles input, 12 voles 4 amps. D.C. output, in 
metal case ficted Ammeter, 85/-, carr. 5/- 
6 volt 3 amp. size as above. 75/-, carr. 3/6. Chargers 
can be made to specification; send us your en- 
quiries 

REPAIRS cto Switchboards, Variable Resistances, 
Control Panels, etc. Ve shall be pleased to quote 
or any Switch gear repairs and can give prompt 
delivery 

VARIABLE RESISTANCES 
MOS. LIGHTING PLANTS, 
ALTERNATORS 


metal 


new, for light 
1.2 volt 
or wood 
£12/10)-, 


Keep your accumu- 
the winter with the 


vent 


MOTORS. DYNA 
TRANSFORMERS. 
TEST GEAR AMPLIFIERS 
ETC, ETC. 


Leslie Dixon & Co. 
Dept. A, 214 Queenstown Read, London, $.W4 
Telephone : MACoulay 2/59 


January, 1955 


vy proven in senesitivity, 
feliveries are being 

a use from Bognor to Bly 
rating electric 


reliability 
These are 
a! an! mechanical baod 
tapped -down eet aloe 

and preset matching 
the Amos & Johnstone 
«lude a modern hammer- 
3-D scale, and latest 


» uses the same new miniature VHF 
ly worked chases is 
{ wound tested coils are included 
alves, even nuts and bolte 
ensitive Medium 


e (B4 double 


Wave reception ia 

perhet. Lnoorporates 

variable matching, ferramic rod 

' : Single of push-pull output 
haod built” BEL product 


#11 17 
£7 
£2 
cos fae 
#21 0 
al station receiver 26 60 
these, our new Mullard amplifier and our 
tronsister receiver, at 
BEL SOUND FRODUCTS CO., 
MARLBOROUGH YARD WN.I9, 
short walk Archway stn 25 mins from West End. 
Ring ARC 5078. 


POTENTIOMETERS 


« scale, magic 
wer unit 


eye 


t stage, 


coco cooocoe 


Heor 


Wire-wound and Com- 
position types. Single, 
Ganged, Tandem Units. 
Characteristics : 
log., 
inductive, etc. 


linear, 
non- 
Full 


semi-log., 


details on request. 


RELIANCE 


[] RELIANCE MNFG.,CO. (SOUTHWARK), LTD., 
i ) SUT ERANO FORO reGeeent HA. We THAMETOW, 67 i 
Tetaptene » Lartroned é 


. ed 
a 


WIreELess Wortp 


SITUATIONS VACANT 
ECHNICIANS, Grade I (Rad 


EAST AFRICAN Posts and Tele 
Administration on probation 
employment Salary senle (im 
temporary allowance of 

rising to £1,154 ?. aad 

Free passages 


required by ZL ’Gains f5, id 


lie created 


jy Ff i : Car. Paid — Money-Back Guarantee! 
and maintenance of modern HF radio 3) 
uipment and VHF multi-channe adio-tele p | Cc A D oO R Pp U Pp 
phone equipment G.P.O. staff app's 
through departmenta Write 
Crown Agents, 4, Millvank, Lond 
State age, mame in block letters 4 
tions and experience. and quote M2C 


UIRHEAD & Cx Ltd., Be 
M ; 


DESIGN Draughtsmen 

EXPANDING programme offe va » 

oth senior and junior Design Draught 
experience of light electro-me 


hanne 


kenham, Kent 


men ~ 
hanics il > 

flered to the publie 
and fall and fully tilting cires 
with drill sharpening attach 


work covers @ wide range of 
and the positions offer ample pe for 
with initiative and ability Salar 
to qualifications and experience 
APPLY by letter stating detail 
ing and experience, to Personne 


Ppryercwsts and electrical engines 


by 
MINISTRY OF ch 
Establishment, Ma!ver we 
and development work. on I 
equipment, offering ample « 
and originality over @ very w 


leveiopments 
persons | The = 


ording | ‘rr 


ot vereatile to eve 
ng lathe, rise 
od grindstone 
iri'ling attachments, all accessortes 
trated Complete 
6.A.B. POR LEAPLET 
BOMB SIGHT 


COMPUTOR 


é train 
heshoaer 


Rada 


Only 
of magnificently 


driving 
tor 


shafts, bearings 
gVruscopes, etc 


miniature moter 
All supplied in « strong 
24in. « 2in. =x Lit, high which iteel! 


Londo n, 8. Ww quoting ' ne eater W 
1955 ) 


date, January 14 sonnet, onan 

LECTRONICS engineers and physi . te kk F oo! bor 
7 Radar AIR POSITION INDICATOR 
Wore 
Establishme 
Armaments Research 
Establishment ne 
Aircraft 
Hants; and 

uties include : 

fesign of telecommunications 
ment and guidance and contro 
strumentation for org of res 
experience f V.H.P.; pulse 
systems, etc, desirable for 
pointments according r 
and experience, scientific 
class honours degree); e t 
assistant ex iments al ' digh . 
Certificate (Bel 
H.N.C. or C 
tifleate may 


ot Supply 
lishment, Malvern, 
and Development 
mouth, Hants 
velopment 
Ken Royal 
borough, 


itaining & wealth of gears, drives and shafts, 3 infinitely 
gears, lamphoiders, repeater tutors Veeder 


and G t : Ye counters, Been ased by many Universities as « £2 7 6 
be an a age a“ a fa calculating machine ate 
B ; it 


ranges; 8 £445 
26), £690-£850; A £27 ALL-STEEL 
London rates, £14 to £40 high« TOOL BOX 

.5 benefit Y ivailabl Completa wth re 

Applicat moveable inner trey 

Pitted with strong 

hanp —_ end carry 


variable 


2¢ 
544 
UIRHEAD & Co 
have vacancies for 
PHYSICIST or electrical 
for development work on 
devices, miniature motors and 
mechanisms laboratory exp 
electrical engineering desirati« 
TECHNICAL assistant for inter 
mental work in laboratory dea 
mechanical devices and elect 
having completed his Nati 
holding O.N.C. or H.NA i(k 
PIRST-CLASS working condit 


‘K) 
D596 Closing date 


Ltd 


SET OF 6 RING SPANWERS 


SS: 


sa ee STEEL SPINDLE 


ne wnt offeet 
the hne at chrome vanadium 
8.A.K. jin. te jin, Whitworth 


jin. Fully 32 6 


guaseatent Met 


made of 


experience to Personne] Manager 
ENGINEERING DEVELOPMENT 


cl 
preferably an 
assess weapon ? r ) r “ 
quire original hought and ppre " pt 
to the Gata svaliadvie 
tronics would be usefu |500FT. BEAM 
Applicants should write 
Personne 
Lid., Hayes 
LHAM AND KENSINGT 
MANAGEMENT COMMIT 
METROPOLITAN Bas 
1 at St. Mar 
Kensington, 
HEARING tid technician req 
L salary scales anc 


erie oe poliher 37 6 


ley. To 


riormance 
to 11/6 each 


FOCUSSING TORCH 


match shove eplutle 


™ 
léin 
lard U.S beterion, 

Katterics 2/6 extra 
TIONA Send 34. for New Cotalogue 

APPL: IOCATIONS, giving fu TEEMS—CASH WITH ORDER. ©6.0.D. l/- 

De to the on. tal Phooe Orders 5. (Dept 

mmediate.y 479 mARnow ROAD LONDON i Aitwene 176 
STIMATING Engineer H STREET. nO w 8 u.W.10 

electronic applicatior 


quired for Electronics Divisic 
SHERMARN'S 


Sales Office 
SUPPLY COMPANY 


shed nickel-plate finish, heavy duty, 
Braod New. 


STAPF pension scheme an’ 
amenties 

WRITE, giving full 
Manager, Sal-s Office 
Lid., Twickenham 


active Social Club 
detail of experience Se 

Gresham Transforn 
Hanworth, Middlesex 
F855 


Wimetess Worip 


SITUATIONS VACANT 
EGENTONE RADIO & Lt EVISIC 
| have the following vacancies 
(a) SEN En ot bt 
} , . Candidates wit! 
vec, d 


designs and carry them | 


Fundamentals of |) S#f° 5027  & ©). ps 


Radar 


€ 
background and at 
By Stephen A. Knight. Here is « new pons tae 
up-to-date Second Edition of a book pe grt 
a X 3 #) e Ds 
forming « basic survey of the principles ponents. Must be educated 
underlying radar. It covers the general ational Certificate or ¢ 


ably some jabrator Be exper e nes e 
background of the subject, deals td) TEAST Gea 
with the 


ence of the 
special equl 

the technique from the nd 

the last war up present 

IMustrated 15/- net Mr. Knight 

chooses the logical approach in his book b a, pm 

and he does it very well.” THE AEBRO- 4 television and radi: 

PLANE of this or similar work essen 
. , (f) PRODUCTION Deve.opa 

with sound experience 

tory designs for mass produ 

Candidates must i gor 

ground and have practical 

mechanica 


and 
development and methods of 


early days of 


to the time 


Principles of Television 
Reception 


. participation |p compan) 
' lle assurance scheme The 
00k well equipped and modern in 
excellent working condit 
, APPLY at first in. writic 
The entire receiving system | # rience, technica 
relevant detais, to:— 
ONNEL Manager 
Television, LAd,, Eastern 
sti 
USON RADIC 
| vacancies for 
| SENIOR Engineers with i 
| technical background for 
range of projects in 
Television 
Equipment 


By A. W. Keen, M.I.R.I 
A.M.Brit.LR.EB An 
by « practising clectronk 
engineer 
is examined 
circuits afte 
commercial receivers, and the problems E 


important 
research 


stage by stage, complete a 


given of four up-to-date 


CORPN 


of colour television are fully discussed 


With over 


200 illustrations )/- net 


Write for details of other books to: 


SIR ISAAC PITMAN & SONS LTD | promotion 


Development 
Lenden, W.C.2 ence in the 


munications and 
rospects for 

n Laboratories 

Co. Durham 

equipped and 


and 


rojects 
elds of 
Test Equipment 
advancement 


Parker Street © Kingsway ° 


ditions excellent 
for Company's Pension and Life 
Scheme.—A plications specifying the 
which ohh made 

Darticulare as qualifications 


£O 
INTER- COM & + + pee A to Personnel Manager 
lorpn Ltd Gt 
SOUND Qdnsors | be <1 


Electr c 
rts. requires addit 

lL, Test Depa 
U e qua 


BRIGHTON TERRACE . LONDON. Swe 
Phone BRixton 496) | 


{3 tines) 


im) A. GOOD practica 
and Radio field 
EX-SERVICE Radar and 
Technicians are pert cular 
HOUSING assistan: 
applicants w " 

Area or from the 
i 


ODDIE FASTENERS 


Pat. 507249 


: fA 
XPERIENCED y\5 engineers wantec 
service,—Box 0} 
TT? bebe oe ARD RADI ) VALVE Co 
number of vacancies for techn 
tants in its prod: ction and developmer 
ments at its Mitcham factory 
APPLICATIONS are invited particu 
persons nolding the Genera! ¢ verti at 
cuties at “OO” level in cienc 
vanced level, Ordinary and "Higher 
Gertincate in engineering 
Tr provide for further tratpin 
| clalised electronics and there are 
| further etudy: there are ynsideral 
tunities for promotion in varying 
fields of electronic wor 
COMMENCING salaries are 
| expert rr and qualifications 
sider as progressive 
| siom scheme and long service 
APPLICATIONS in writing 
teased vith the parictest confidence 
| ressed to the Personne) Officer 
THE MOLL “ARD RADIO VALVE Co 
Rd., Mitcham Junction, Surrey yur 
ence JPG/GEN 
Ss and radio engineer 
ust be good fault finder and 
| driver preferred; good salar 
Hampstead district Box 0265 
LECTRICAL engineer requi 
ment department f firm 
manufacture of R heaters 
Cheltenham. previ 
| not essential, H.N.« 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—-SIMPLE—POSITIVE 
SELF-LOCKING, MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY, 


Hiustrated brochure and other information 
will be gladly sent on request 


DEPT ~ W.W.” 


Oddie, Bradbury & Cull Ltd., Southampton 


: 55083 Cables: Fasteners, Southampton 


holida 
which 


experience prefe 
standard. - Bc 


Cambrid 


according 
and can 
there is a compan 


IN 


ommen 


situated both at 
These 3 ore 
workir 
Successful applicants a gibie 


As 


and givir 


WC 


4 for fi 


Lt 
n 
at 


arly 
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January, 1955 


EUREKA & CONSTANTAN 
RESISTANCE WIRES 


Prices per ounce 
SWG Enam. DASC., SWG Enam, DASC 
6 | B 21 2/6 


rw 
* SGKSR 


ASNT HKBKFRKAH 


2 
2 
2 
2 
2 
2 
2 


TS BSRKFKRFKFKE 


2 
2 
3 
3 
4 
6 
8 
9 
3 
6 


WWNe eee ee eee = 
NNN WK 
++vVeEwwewnny 

se seu 


2 
3 
3 
40 3 

Wires to 50 swg available 


COPPER INSTRUMENT WIRE 
ENAMELLED TINNED,  LITZ, 
COTTON AND SILK COVERED 
All gauges available. 

B.A SCREWS, NUTS, WASHERS 
soldering tags, eyelets and rivets 
EBONITE AND BAKELITE PANELS 
TUFPNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES. 

ALL DIAMETERS 
SEND STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 


ge PF 
_ 


THE OSRAM 
NINE-ONE-TWO 
AMPLIFIER INSTRUCTION BOOK 
and 
HIGHEST QUALITY COMPONENTS 


Available from 


GOVENTRY RADIO 
189, DUNSTABLE ROAD, LUTON. 
"Phone : 2677. 

Price 3/6, plus 3d. postage 
also 


Our 1954-5 Component Catalogue at 1 - 


The Mullard Valve 10 Watt 
HIGH QUALITY AMPLIFIER 


as dernonstrated at the Radio Show 
can now be heard ot 


omponent Specialists 
who can supply al! the parts for under £8 
(less valves) 
Priced parts list available 
Full details are contained in a booklet by 
Mullard technical experts, price 2/6 from: 


H. . SMITH & CO. LTD. 
287/289 EOG WARE ROAD, LONDON, W.2 
Telephone : Paddington 589! 

Hours 9 cill 6; Thursday | o'clock) 

Near Edgware Ad. Stations, Metropolitan & B akerloo 


since Broadcasting started 


January, 1955 


WIRELESS Word 


E.M.G. INFINITELY VARIABLE | 
STEEP-CUTTING FILTER: 


No other filter combines all the 
advantages of this model which 
are, briefly, to cut response 
above any desired level between 
4,000 and 8,000 c.p.s. at an 
average steepness of 30 db per, 
octave, easy fixing (connects 
between 15 ohm speaker and) 
amplifier output), robust con- 
struction, no distortion or appre- 
ciable loss of volume and cannot 
introduce hum. Recommended 
for reducing surface noise on 
‘78’ records, cutting ‘ edge’ 
on some recor 
eliminating high pitched’ inter- 
ference on ra 
Price £4/10/-. Leaflet on request 
Trade eT Invited. 
mS G. ANDMADE) 
GRAMOPHONES LToD. 
6, Newman St. London W.1, Museum 9971 


THE “FLUXITE QUINS” AT WORK 
"Come on, old chap, off we pack 
We've FLUXITE, there's nothing we lack 
We must leave Of behi 
But perhaps he won't mind 
He'll be finished before we get back.” 


Make a quick success of that solder. | 
ing job—use Fluxite Paste. Suitable 


for all metals, except aluminium. | 


* tins "’ dirty | an 


Even solders and 
metals! 

And, remember, Fluxite ** wipes *’ 
joints that other methods won't 
touch. 

Used for generations in Government 
Werks and by leading Engineers and Manu- 


facturers. Of all lronmungers in tins from 
\/- upwards. 


Aid 


FLUKITE 


Ae PENT invites 
vacancies in 


LF. 

it. Al on electronic a... to control a 

poe concerned with perk on the fundamenta! 

connected with gas-filled valves: an 

| Sputude for the design of new ci:cuits would 

| be articular advantage: in addition the 

for « reson who would 

assistance on the 

‘ ot; an essen- 

qualifica Hons. degree cougied 

with practical euperionce in this or an lied 
field of work. 

2 PHYSIC to work on fundamental 
roblems pave i) with the application of gas- 
lied valves; work 

ice on the application of the finished 

product, the minimum qualification for this 

eppolntment is an Hons. degree of physics and 

poner experience is desirable although not 
nial 


AN electronic engineer to work on special- | 


Hae 
ised circuit problems associated with gas-filled 
valves; the successful applicant will, in addi- 
tion, be xpected to offer advice and assistance 
on the application of the finished product; a 
pass ree wivalent qualifications 
ether with ex 


in this or an allied 
field of work is 
VAG. (6B uipment design group. 
ic engineer to superv & group 
th the ign 0 of equipment i the 
| testing of gas-filled valves; the work wil 
| aon rims, tS age 3 and assistance in 
of equipment and to 
rvise the “italien of experimental cir- 
| cu ts to meet new demands and applications; 
ree or equivalent qualifications 
togethe with some experience in this or an 
ted fela is desirable; applications are parti- 
cularly invited from candidates 


coutgeness for gas-filled valves; the duties wil! 
the consideration of experimental cir- 
cults for use 


with ese types 
APPLICATIONS are 


invited from 
perien 

> preferably possess « gher 

ificate or equivalent qualifications 

vacancies outlined abov: are at t com - 

pany’s Mi factory and are due to the 

ba jon of its activities in this field; salaries 

| be according to individual age, experience 

considered as 


ressive 
Pike ere facilities for further train ing, & 
com ¥ pension scheme, long service plan, and 
conditions of employment generally can be con- 
sidered to be o igh standard 
| APPLICATIONS man wilting, which wil] be 
| treated with the strictest confidence, should be 
¢ Personne! geet, fae Re 
ew 


and qualifications snd can be 


quoting 


COMPANY 
attractive 


LIMITED. of 
permanent posi- 


of our electronte vision 


to | 
7. Timi ited. Ficarege Lane, Ilford 
ge. service engineers will g 


interested to know that one of the 


} jeading 
| manufacturers in 


the industry have vacancies 


ye service engineers in South Lon- 
5-day week, 


conditions of 
engineer with some TV experience will be 
considered..Reply, giving details of age 
rience and present salary, to Box WW 
PE, 55, St. Martin's Lane, W.C.2 quotip 
reference 


employment 


ing vacancies for electronic 
Weapons 


fo 
(a) BENIOR Engineer with Honours Degree and 
considerable experience of development of elec- 
tronic computors or simulators to take charge 
ing guided weapon simulators 


ofa deve) . 
(oy fenton Engineer with Honours Degree and | 
ble development experience to take 


charge of a group developing hydraulic and 
) 7 servo and precision mechanical 


Degree ¢ eering 
| ork of researc! 4 lopment experience to 


> systems. 
ES will be 


commensurate with 
lications 
ifications 


Research Divis: 
ny Lammited. Woodtora, “Cheshire 
eae radio and/or TV serviceman 
Crenuired old-estabi! shed firm ros 
conditions, permanent.—Ni ickiine 
North p {3049 
neers required for dese n 
at ne for aireraft 
Pplications, A 4 | 


i, Pretorest. nae tehs 


will involve assistance | 


having an | 
interest in erate: | 
|2. A TECH assistant to design test 


candidates | 
ce in circult tec nalguss and | 
i 


contributory peneon scheme | 


is | 

ROE & Company Limited have the fol- 

and mech- | 
Research | 


' . 

| (ce) A number of engineers with either Honours | 
| Physics or appro- | 
| 


computing navigation 


ability | 


T.V. TUBES £5—12' 


3 MONTHS’ GUARANTEE. Still our 
best buy, as supplied to the crade for the 
past 3 years c Ex-W.D Had some 
hours’ use. Various types and makes. Picture 
shown to callers. Carriage and insurance 
15/6 extra. Please quote make and type 
required, and set with model No. when 
ordering. C.W.O, 


SPECIAL OFFER of cubes with 
burns for resting and spares at 


»- cathode to 
heater each, 


with 
n»- 
carriage and insurance. 


each, 


short plus 


AMPLIFIERS 


Push-Pull, 77/6. 7 watts output A.C. or Uni- 
versal. 4 valves and | rec. Ideal for Pick-up 
or Mike. Post 2/6, ready to plug in 
AMPLIFIERS. 57/6. 4 watts ovtput, 
3 valves. A.C. or A.C./D.C. ideal for Pick-up 
or Mike. Post 2/6, ready to plug in 


SPOTLIGHTS. 6/9. Butlers, new but ex 
W.D. Thin. dia. 6hin. deep. These lights are 
similar to chose sold for £3-45, but finished 
black, This light is easily ficced to dumb irons 
of bumper. etd now available 6 v. 36 or 
48 watt. 12 v. 30, 36 or 48 wate, 4/6 each. 


CAR RADIO TRANSFORMER. 59. 
6 volt. New. Post | /- 


LADIES ONLY! Treat the lady and your- 
self to a heated blanket for the home, 37/6 
brings a complete heater kit that a lady can 
fit by herself uncided—-with free drawings 


FIRESIDE “RIPPINGILLS” HEATER. 
77/6. For the home, works or office, Aichough 
these are used ex-W.D. they have all been 
overhauled and work perfectly (paraffin) 
Carriage 2/6 


EXTENSION SPEAKERS 


Brand new P.M 
speaker (low im- 
pedance). Matd 
on polished and 
veneered baffle 
stand. 5Sft. lead 
ready connected 
ONLY 19/9 
Post 1/9. 


H.T. BATTERIES. 3/9. 60 volt, 4 Ih 

volt (personal portable type), 674 volt 

(layer type), all Ex-W.D. but fully tested O.K 
87 + 644 + 44 Ex-W.D., only 3/9. 


RECTIFIERS 6/9. T.V. Type Salvage 
guaranteed, 250 vole at 200 mA. Post t/- 


BEDSIDE T.A.F. RADIOS. 4 valve 4M 
waevelands. Walnut, White or Pale Green 
yy Cabinets. Complete £6/9/6, plus 3/6 
0. & p 


Send 2$d. ‘or catalogue 


G.E.c., &.74. AND “ WESTA- 

SELENIUM RECTIFIERS. 
Largest 1.7. range in Great Britain. 
Latest Current Products. NOT Surplus. 


CURRENT PRICE LIST 


DEDUCT I5°. FROM &.T. & C. PRICES. 
6.7. & C. EH.T. K3/15, 4/5: K3/45, 6/2; 
K3/50, 6/8; K3/100, 14/8; all pose 4d. extra. 


spines CONNECTED FULL WAVE. 
6 


ii2-; 2 
, 174/~; all pos 

BRIDGE CONNECTED HEAVY DUTY 
Tiin, SQUARE COOLING FING. 17 ¥ 
60., Wb; 10 «., $6); post 1/10 

BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, also 

Tin. SQUARE COOLING FING. fe 


, same both types 7 ¥ 
! 164)- 


411; Oa, £12 ih 
* WESTALITE ” 


al post 2 


(BRIDGE), 


2 15 
3 


; 50 
5 

2 

» 
T 


, 140, 16 ELH 


34/10, all post extra 


134, 22); 


Wholesale and Retai! 
Special Price for Export and Quantity 


T. W. PEARCE 


@6 GREAT PERCY STREET, LONDON, W.6.1 


Of Pentouviile Rd, Between King's Cross sad Ange 


i 5 tog Must be fami 
8.1000 


| paration of 


THE 
DESIGN and DEVELOPMENT 


of specialised equipment for 
Research and Industry. 


DUN-SOBIESON ELECTRICAL CO., 
17 Vietoria Gardens, London, W.11. Park 6636 


NEW BOOKS 
ON RADIO & TELEVISION 


Radio Designers Handbook, by Langford 
Smith 43/6 
Basic Electronic Test instruments, by 
Rufus Turner 33/- 
T.V. Receiver Servicing Vol. | 
Bases, by E. Spreadbury 
Transistors and Crystal Diodes, by 8. R 
Bettridge 
Sound Reproduction, by G 
T.V. Fault Finding, by * 
structor 
Loudspeakers, by G. A. Briggs 
The Oscilloscope at Work, by A 
and R. W. Hallows 
Blectronic Gadgets for the Constructor, 
by E. Bradiey 
New Osram 912 Amplifier 
New Mullard 10 watt Amplifier 
ALL POST FREE Write for New List of 
ENGLISH AND AMERICAN BOOKS AND 
PERIODICALS 


UNIVERSAL BOOK (0. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2. (Adjoining Liste St.) 


Time 


A. Griggs 
Radio Con- 


Haas 


Wimeiess Woritp 


spuarions 
WE English Ele 

Weapons Divi don. Luton, has 
for ell grades of senior and 
Electronics Department i 
SENIOR Engineer, wit 
tion engineering of prot 
ment and a working 
cireultry 
SENIOR Engineer for work 
ment, and @ sound fundament 
electronics, 
SENIOR Engineer 
radar and communicati 
tenance 
SENIOR Instrumen 
Degree or H.N.C. and | exper 
| Of transducers for use with 
| Measuring systems. 
SECTION Leader, to supervi 
signers and a eng 


VACANT 
Co LAd 


with «a de experience 
equipment ma 


Enginee 
ence of the 
electronic or t 


ea team 
aged on 


SENIOR Designer Draw 
preliminary design of spec 

ment associated with gu 
DRAUGHTSMEN for deta 

ised electronic or electromechanics 
and of electrical and electron 


| equipment 


DRAUGHTSMAN Checker, for 
tion drawings of electron 
mechanical equipment Mu 
design experience 

CIRCUIT Draughtsman or 
ciroult and wiri 
electronic equipment, and with 
in electronics and a good kn 
onents 

"HESE are permanent i 
and attractive salarie 

men Staff pension te 
opelis ations to Dept 8 


uoting Ref 1641 
XPERIENCED televi 
engineer, 


test and 
stage.—Write fully exper 
Box 645 
LECTRICIANS or lephone engineers 
quired for insta! burgular alarr 
to Box D.B Brockie Has 


ywledge 


pro 
flered to t 
yualif 

eT) 


aerial a 


quired by leading 
tion to right men advantage 
Apply Box 0056 58K 
RADIO engineer requ aining 

television; dered 
wage acoording t ‘ 
Grantheams Advertis ng 

PPLICATIONS are in 

studio installation and aintenan e engl 
eers for home and oversea ith 
rR» television company Apply Box ( 

ADIO end/or television engineer 

for bench and outside repeirs. « 
erences, ©. experience 
Pield’s Radio, Lik 52, Ha 


PROGRESSIVE b pos : 
aerial designer ( 

of companies..Send deta 

experience and salar requ 


ESEARCH en 


a 
ed to Box 


tineers, preferably of 
standard and with « und knowl 
communications and, particuls , 
required for experimenta 
underwater sound apparatus 
APPLICATIONS. giving past experience 
nical qualifications, age and salary req 
should be addressed to the Personne! Mar 
Kelvin & Hughes, Lid New Nort! 
Barkingside, Iiford, Essex 
EVELOPMENT engineers for circu de 
of radio and television receivers 
a sughtsmen for radio and mechanical ass 
| pase y giving brief details to Beethover 
j Kigar 6687 5QRe 
/ Aizana tus development engineers 
of electromaqnetic 


mtactors or swit 


experience a relays, 
an advantage; good salar pension s 
and excellent working conditions 
APP in a in first 
sonnel Manager, Thorn 
| ted. [s)% Cambridge Rd 
RAge service mechanic 
(Radiomobile). Lid.. for 
country.— Write detai of experience at 1 
to Personne) Officer Goodwood ) 
reular Ra., London, N.W.2 
. Ltd., require experienced deve 
ineers for radio receiver development i: 
~ salary according to qualificatior 
Department *ye Ltd 
mbridge 
yoquires 
to 
» age and experienc 
Addlestone ae We: br 
Weybridge 4271 7 
O and electronic engineers required 
[ interesting programme of investigation or 
American type equipment The appointmer 
Anglian area Write, «iv 
articulars, to Box OO16 
EVISION/RADIO foreman 
engineer, fully experienced al 
| references, able to driv permanent 
A. G. Allen & © 54, F 
Wembley Park 
ADIO and 
required for wor 
gear and Government 
reader equipment by 


} full details. to Box 0595 


pment 


January, 1955 


POPDPPPOPPOPDPOD Da, ‘al 
§ Introducing the :— 


5 TARA TRIPLE THREE 


= Reg. Design 
Ny 0781 
MAKE SOLDERING A PLEASURE 


2 SMALL SOLDERING IRON 
Complete with detachable BENCH ] 
95 STAND 19 6 
os The smaiiest high-power soldering iron 
4 Length only Biin adjustable long bic dia 
3/16; mains voltages 100/110, 200/220, 


§ 230 250 
The “STANDARD” 


Popular Soldering Iron 


— — —— 
now reduced to 14/11 
Replacement Elements and Bits for both types 
always available 
KENROY LIMITED 
152/297 UPPER ST., ISLINGTON 
LONDON, N.!I. 
Telephone : Canonbury 4905-4663 , 
PFPLPPLPLLPLaLPLaaLa aes ’ 


i ee ee 


YOUR METER DAMAGED? 


* Leading 
Electri al 
Instrwment 
Repatrers 
to the 
Industry 


Contractors to The aioe of Supply and Genera! Post Office 
epaire by ekilied » all makes and types of 
Voltmeters, Am ha Micr amineters, Multirange Test 
wters, Electrical Thermometers, Reoorling In«trumenta, 
t Quiek de ly estimate send defective 
struments by registered gost 


L. GLASER & CO 
Electrical instrument Repairers 
96-100 ALDERSGATE STREET, E.C.1 

(Tel. : MONarch 6822) 


liveries—for spee 


‘TANNOY’ 


SOUND EQUIPMENT 


Tells you what's going on clearly 
WEST NORWOOD « 5.6.27 


Telephone: GiPsy Hilt 1131 (7 fines) 


TELETRON SUPER INDUCTOR COILS 


FERRITE ROD 
AERIALS. 


Dual wave 12/9. MW. 8/9. 
Wound on hi ‘ome 
F erroxeube te 
Selective crystdl diode cdil, Type HAX, 3/-. 
HAX.AL for L.W. 3/6 Dual wave TRE coils 
(as iNtwstraced), matched pairs, 7/. 
.F.T's. Transistor coils, etc., etc. 
Stomp for circuits and data 
THE TELETRON CO. LTD. 
266, Nightingale Road, London, N.9. 
HOW. 2527 


Trade enquiries te sole distributor, 


96, Kendal Avenue, N.16. 


SAM MOZER 
Bim. 7707 


January, 1955 


THE 


Cape 25 


AUDIO AMPLIFIER 


One Pound 


ce of this amplifier has been 

“ production, the amplitude 

og been reduced te below 

M watts, We claim that 

Her is unsurpassed in performance 


Briet Specification 
substantially level from 1 to 
Total distortion at 26 watts, less 
>» at 1,000 c/s and approx 0.1° 
Damping factor approx. 30. Per- 
» 4 a A 
test 


nee 
100,000 ofs 


at 64 o/s 
formance 
report of 

Choke input 


the South 
filter providing well regulated 
External supplies 430 volte 


wer supply 


Oaram valves. 
100-220-240 volta 
Boundly constructed 
Class materials and guaranteed 


25 watts £25 


Write for full particulars to: 
CAPE ELECTROPHONICS LTD. 
43-45 SHIRLEY HIGH ST., SOUTHAMPTON 


Telephone: Southampton 74251 


sistors 

| ty DESIGN 
(k) INVESTI 
| (DDeS 


| the Personnel 


Cyeollence tn 


a 


Specialists in Sub 
i e Tel i 


cation Components 


STAND OFF 
INSULATOR 


For 1500 volt working 
Overall height 1.1". 
Over chassis 86° 
Dipped tinned spill 
3s” Thread and 
hexagon 6BA. 


These are reproduced (approx) actual size 


MINITRIMMER 


Standard maxi- 
mum capacities up 
to i3pF Voltage 
500 DC. Base i” 
square with fixing 


centres for 10 BA 


4” apart 


Details from— 


O)XIREN 


DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 3306 


| close liaison with flight 


| women) oF 


| quoting No. 845 5 C 


Wme.ess Worip 


SITUATIONS VACANT 
LECTRONIC engineers requked by The 
General Electric Co., Ltd “own's Lane, 

Allesiey, ventry, in their Development 
Laboratories for work on the Sallowing items 
(a) DEVELOPMENT = pulse circultry tech- 
niques pol x faed wea pons 
(b>) MIC Govsiopment 

(c} GENERAL radar circuit development 
(d) TRIALS team in connection with 


weapons. 
(e) SERVO mechanisms. 
TEST nt 


guided 


} amplifiers 
units including electronic stabi 
ligers and rectifiers systems 
(i) “APPLICATION and circuit theory of tran 

R.P. modulators 
ATION into vaive 


parameters 
< vaive test appa: 


sp atus associated 
ith (k) ve 
APPL IGANTS. preferably with a 
equivalent Gualification, should have had at 
least two years’ experience in the development 
and engineering of Service equipment as well 
as experience in one of the above Reply, 
stating age. qualifications and experience, to 
Manager, Ref. R.G (3665 
ELEVISION field and bench service engineers 
for East London area. basi 
week, plus overtime and car 
competent, fully experienced 
6 


apply.—-Box_ 052) 
Murbocus OP MAIDSTONE 

dealer, urgently require senior TV engr 
all leading makes; top salary and service- 
manager s’atus to right man el. Maidstone 
2300 {5915 


LD-ESTABLIGHED dealers of high repute, 
holding every leading agency. require addi- 
tional radio and television engineers, top salary 
and permanency offered to first-class appli- 
cants..-E. P. Pox, Lid., East Molesey our 


HORT BROTHERS AND HARLAND Vide 

require an Engineer to promote the sale of 
electronic computing equipment 
must possess initiative and personality, 
a knowledge of analogue computing techniques 
or electronics is Cesirabic 
THE appointment will be in 
involve travelling for liaison 
and with the Company's 
tories 
SEND details of e, 
required to-—-Short Brothers & 
P.O. Box No. 241, Belfast 

HE English Electric Co.'s 

Division have vacancies at Luton for Senior 
engineer inspectors; the wor will require 
trials and design engi 
involve participation in trials 


degree or an 


M ur phy 


London but will 
with customers, 
Development Labora 
and salary 
Mariand, 


experience 


nome I 
way from base 

APPLIC ANTS I sho uld have 

or equivalent qualification 

years experience covering 

following : - 

(1) ELECTRONICS (D.C 

cuits or microwaves) 

(2) GYROS 

+43 HYDRAULICS 


) BERVO systems 
L are senior appointments carrying 
attractive salaries and are pensionable 
period; housing assistance 
ful applicants normal! 
the Greater London Area Applica: 
4 ‘et Strand 


uoti 5E 
Dew MENT OF SCII 

DUSTRIAL RESEARCH: principal or senior 
scientific officer; the Civil Service Commi 
sioners invite applications for a pensionable 
mt im the Radio Research Station, Ditton 
ark l . P. Sues. 
DU a 
aoa gg A MS 
trica properties at 
materials of interest in 
the relation of these properties to their 
physical and chemical structure, items at 
present under investigation include semi 
coneamere, ferromagnetic and ferroelectric 

terials and special dielectrics 
CANDIDATES must have been born on or 
before 5ist December, 1928; they must have 
a ist or 2nd class honours degree in Physics 
or Physical Chemistry or equivalent qualifica- 
tion; exceptionally a candidate without 
qualifications may be considered; at 
years university or industrial research 


al. 
INCLUSIVE annual remuneration (for 
hour week) £1,122-£1,516 (£1 
£965-£1,122 (he 29-£1.007 women) 
according to emeins; 8 tarting salary above 
the minimum may granted 
PURTH particulars and application form 
Service Commission Scientific 
Old Burlington 8t London wii, 
99/5 mopleted appli cations 
to be returned by 20th Januar 1955. (3904 
IGN draughteaman. Leading 
turers wire experienced 
charge of smal] group responsibie 
engineering of broadcast and 
celvers; the t offers conside 
Prospects of advancement 
age, experience and 
Personne! Manager, Box #686 
VE Production Engineer required to take 
of small manufacturing section in 
works in N.W. London; must 
roduction control of trans- 


may 


H.N.C. (Electrical) 

and have several 
two or more of the 
ifiers 


ampl pulse clr- 


$927 
NTIFIC AND IN 


small but expand) ng 
fundamental elec 


applications and 


from Civil 
Branch. 50 


canufac- 
man to take 
for complete 
television re- 
able scope with 
Apply stating 
required to he 
{| $692 


s.—F 
and salary required to 
[ 


juided Weapons | 


frequencies of | 


157 


RELAYS TYPE 3000 


BUILT TO YOUR SPECIFICATION-EARLY 
DELIVERY—-QUOTATION BY RETURN— 

LEASE STATE RESISTANCE OF OGOIL 
REQUIRED and > CONTACT suILD up. 


MICROAMMETERS 


250 F.4.D. 84° FLUSH MODEL 697 
Apecially sealed for test meters, Kaife edge 
pointers, magnetic shield. Braad new 


55 - 
NOT Govt. Surpias 


BRAND NEW. AERIAL TESTED 

In makers original transit case Now ts the chance 
to get one from the best delivery we 

have had from the Ministry. Carr. 10/6 £11-19-6 
Rend 8.A.K. for further details or 1/3 for publication 
siving cireutt diagrams, ete Others available from 
£9/10)- according to condition. 
RACKS P.O. STANDARD for 
channel sides, correetly drilled Heavy angle base 
Height, 4ft. 10m. oF 6ft., of Tf. Qin. 


KEY SWITCHES 


19in. panels Mtoe! 


v OF ALL TYPES 
jong, tin, diameter Any 
be fitted together, 2/@ dosen 


PROMPT 
ABRIAL RODS. 12m 
hursher of sections can 
6/- for 8 dosen, Poet 1 
SLOW MOTION DIALS. Gin, Bealed 0-100, reduction 
200 to | on direct, ideal for wavemetors, signal gener 
tors, ete. Our price, while they last, 6/6 each, poet | 
TERRY ANGLEPOISE LAMPS. Complete with tex 
and 6.5.0, holder, shade, ote. Will stay put in any 
position, wall or machine fixing. 95/-, poet 2/4 

' aaorrens, 5 milliamp., 7/6 « 

0/900 ¥. AL. W ey 

moving coll, reetifier type, 90/-, 

in. surface type moving won with open scale 

MOVING COLL METER with | mA movement, Dhe 

Hush, rectifier type sealed 0/100 volte AL, reatetance 
100 & A very useful base meter, 90/-. 


ain. O 


post | 
60 - 


ELECTRO MAGNETIC COUNTERS, Poet Office t 
1LA yunting up to 9,000, 2 to | volte DA ‘ 
cotl 12/6 each, post 1 Many other types ip stock 
lets sent with order or send 8.4.8 
HEADPHONES. High a Type CHR. 
12/6 .~ Post 1/6, 
DENSERS. PAPER BLOCK TY 

Smtd o = volt 8 | Smid. , 606 vo - 

| 


4mtd. 850 vol tmid. 750 voit 
4rntd., 2,006 wok 1Omi4d., 866 volt 
R.F. UNITS TYPE 26. 60/05 Mev 

c ete with valves. G5/-. Post 2 
AMPLIFIERS. A high-fidelity unit with eeparate base 
and treble controle, constant impedance attenuator 
tor setting volame level. In metal case with hanes 
15 watt outpat, for 200/950 ¥. AL. mains operation 
Intended tor use with the Gaameornt — Projectut 
ideal for P.A. work, dances, ete. Leese valves 

£1 8/1%-. wih af ives €15/12/6. 
Cart. 10/- 


ROTARY CONVERTERS. input 2% volte 1 « 
290 volta A.C, 60 eyeles, 106 watt, OB/G cach 
avaliable with 12 volt input, carr, 7/4, 
Motors, Meters, Telephone, 
Potentiometers,  Kesistances 
4 High Stability Carbon and W ire 


New 


a: 


Variable tuning 


OF eotmplete 


vatpat 
Aim, 


All types includ 
wound, fend 6.A 


WILKINSON 


(CROYDON) LTD. ww 
19, LANSDOWNE ROAD, ‘CROYDON 


Phone Telegrams 
CAO 0899 “WILCO” CROYTOON 


CAMBRIDGE UNIPIVOT METERS. Range 0-6 
microamperes, High rade laboratory inetrurment 
Cu. Mes. 12,4 ohms ot 207’ ©. Vor Callers only, £7/10/- 
TRANS- mB TYVE 16. Mk. 3. 1T 

LT. 8 volt. Prequency (-9 mes. Coraplete 

serials ote. Lees mike ond phones. £3/15 

MINERS SAFETY LAMP with Nile type 
16 amp. hour, Deubie Giament bu £1 
pel 

BLOWER MOTORS 12 or 4 ¥ 

Rise Gin, « 
paid 
SOUND POWRRED MIKE AND HEADSET 
tories required jew end boxed, 17/6. 
eyes ere 1.5 volt, 6 A.B 
a3 5 am ix 2% 
Bin. Fl ereAkEns, 3 chu! i 
post ant packing | ( 
AMERICAN HEADSET. 1) 
7/6, post paid 

6 CORE RUBBER COVERED C ame Lup 

for all purposes, 9/6 per dozen yar 

8 OORE 6 AMP. RUBBER COVERED CABLE 
quality, 12/6 per aris, post aod packing 


23 UsLé ST. — ve) LONDON W..2 


Closed Thursday 1 p.m. Open all day Saturday 


ARIKAY 


RADIOS PHONOGRAPHS 
TEST EQUIPMENT HI 
FREE & 


Sip ‘s Pericet t 


ise 7 
e 


pe 


duseu 


Carriage harge 


WORLD'S FINEST 


KITS 


TV 
Fi 
Write for 


Radio Kits. Inc. 


NEW YORK 6. NEW YORK « 


* 120 CEDAR STREET 
U.S.A. 


* 


*Radiospares* 


iE 


ment work 


| Fatate, 


| Lid., Bendon Valley, 


paid 


| studio 


| ments available 


| tlon of the work of the 


Quality Parts 


The 
Service Engineer's 


Kirst Choice 


* 


TAPE RECORDERS ONLY 


Consult 
The Northern Specialists 
for your 


CRUNDIGC, PRIMA, WYNDSOR, 
PLAYTIME & STENORETTE, 


etc, etc 
Advice & Repairs 


DIXON'S ELECTRONIC SALES & SERVICE 


229 OXFORD RD., MANCHESTER 13 
(Ne. University). Telephone: ARD. 4269 


| duction engineering and/or 


| required, and be addressed to 


| (BR) 


| seme 


+ tronic 


| to 


| 
j 
| tig 
| 


| 
| D's 


JANUARY, 1955 


WIRELESS Worip 


Ty VATIONS VACANT 
XPERIE. D 10 testers and inspectors 
required for production of communication 
and redic epparatus, aiso instrument maker: 
wirers and assemblers, for factory test appara 
8.-—-Appiy Personnel Manager ; c “he 
Lid., Bkeo Works. Malmesbury. W 
OUNG male radio engineer, » 
experience, for experimental 
on interference supor 
ment to Ministry requirements t& 
eupery igen in laboratory and 
Co., Lid... Poole 
Woven TRANSFORMER C 
an experienced designe 
and power transformers Pp 
wages. pilus bonus and pens 


D Moxley Rd B 
u 
E* JINEE experienced 

amplifiers, take charge of te 
~pportunity working latest trar 
permanent responsible 
alary.—-Amplivox, Lid 
Wembley 

ECHNICIAN with expe 

phone transmission or ir 
quired for development iabo 
telecommunication works 
particulars of age. experience 
and commencing salary requ { 


TeCunicaL assistant 
office; knowledge of 

lesirable, but engineers 
valve manufacture will 

giving details. to 


BASS REFLEX CABINETS 


Walnut, Mahogany or Oak, 
high, with gold anodised 
panded metal grille. 
12° Speaker Model £10. 0.0 
10” * P £9. 


ex 


practical 


GOODMANS & G.E.c. 
Full range of cabinets for these 
Speakers. 
You can see your cabinet being 
made in our cabinet-making workshop. 
abinets made to order. 
Armstrong Chassis and Amplifiers 
The Leak TL/10 Amplifier 
LOUDSPEAKERS 
H.P. Terms available. 


A. DAVIES & Co. (Cabinet Makers) 


4 4. oe Place, off Parkhill Road, London, 
w.3. GULLIVER 5775. 


TELECRAFT 


TV AERIALS 
ARE CHEAPER AND BETTER 
Send for Lists 
TELECRAFT LTD 
Quadrant Works, Wortley Rd. West 
THOrnton Heath 1191-2- 


pe ion 
Abbey 


rec 


yuired for Cebign 
apacitor manuteot ire 


Gerrat 
EVELOPMENT engineers 
leas Te_egraph Co., Lid., Cheimstford, 
the following appointments to the permaner 
technical staff of the company; these are 
responsible positions suitable for 
cante possessing design and development 
erience in the following fe 
,EPF 2120; aircraft 
design and deve.opment ‘ot 
aerials systems; applicants ’ 
some experience in this field and preter 
familiar with small-scale model technic 
REP. 2 ; radio links.—Appointments are ir 
connection with the developments of U.HUI 
H.P. wideband multichannel seysten 
jally suitable for applicants with a know 
e of travelling wave tubes and centimet 
4 Ne ues. 
7 140, marine communi 
Appointments available in 
development of marine transmitters 
navigational aids and associated 
REF. 2220; TV equipment.--Vacancies exist ir 
onnection with the development of 
equipment, transmitte and 
ratus 
2240; V.H.P. mobile equ 
im connection 
of mobile transmitters 
power supplies 
ALL appointments mnection with 
expansion of activities in the company 
arry excellent career prospects for appli 
who are able to make an lemodiaie contrib 
ips Please wr 
giving full detatis of qualific ationg and exper 
ence and quoting ref. SA.55 and_ appre ypria 
reference fumber, to Dept. CPS ¥f 
Strand. London, 2 
fe SSEARCH A senior eng 
a wel.-known estab 
} manufacturer in the London 
of supersonic flaw detector 
advanced level is essentia! 


Maerconi's 


, Surrey. 


Expe 
i P. and 


10uld 


TESTOSCOPE Mains Tester 


Yor bigh and low voltage 
} testing 1/30 and 100/559 
te AG. or DK Write for 
teresting leaflet 30P 
page Manual (How to make 
ctrical tests) 1/- post free 


RUNBAKEN - MANCHESTER 1 


ation and r 
mnection 


cameras 


associated 


ap) 


REP Appoint 
the des 


assoc 


pment 
with 


and 


MALVYN ENGINEERING WORKS 
Precision Engineers 
Manufacturers of : Chassis, Small 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies, 
to specification. 

Single end Production Quantilies. Enquiries Invited 
100 PARK ROAD, WARE, HERTS. 

Wore 465 


are in 


ineer ls required 
hed inatr 
area know led«ue 
techniques at 
whilst @ good f{ 
nechanical des 
most useful asset 


ment 


Telephone 


rience would be « 
THE pvst is pensionable and offers scope t 
engineer with initiative combined wit! e 
rigat background an initial salary will be paid 
with experience withi the 
a. range 
may be made 
should give 
qualifications 


RADIO & TELEVISION COMPONENTS 


E OPERATE pig A MD hal 
MAIL ORDER SERVICE 
“VIEW MASTER” & “TELE-KING”’ specialists 


Easy terms available. Stamp (only) for 


JAMES H. MARTIN & CO., 
FINSTHWAITE, NEWBY BRIDGE, 
ULVERSTON, LANCS. 


commensurate 
£1,000-£1,500 
APPLICATION: 
confidense and 
ence, academic 


in the stricte 
details of expe 
age and #a.a 
Box 0236 $844 
research and 
ervo-mechanistr 
electrical 


i lists 


for 
or 


NGINEERS required 

velopment work 
hydraulic, pneumatic 
invoived in this work « 
suided missiles, radar 
gear and turbo-a 


follows 
(A) BORETICAL engineer 
carry out mathematical 
systems. (Ref. 60.) 
PRACTICAL 
Grestios original 
(Ref. 61.) 
ASSISTANT 
tion of systems engir 


stems 
work 


MORSE CODE Training 


COURSES fer BEGINNERS 
and OPERATORS, also 
SPECIAL COURSE for passing 
the @.P.0. — m.- fo 
securin TEUR'S 
TRANOMITTING “Ci LICENCE. 
Send for the Candler 
BOOK OF FACTS 
t gives details of all Courses 
Fees are reasonable. 
Cash or Monthly 
Payments 


THE CANDLER SYSTEM CO. 
(SSW )52b ABINGDON RD., KENSINGTON 
LONDON, W.8 


above 


ic) grades to work under 


eere levelopment 


f. 62.) 
CANDIDATES for 
honours degree witt 
perience or have had some 
experience in similar work 
should be mechanical eng) 
engineering graduates or stuc 
of electronics of great value 
WRITE in detail. quoting 
ht. to: The 
mployment) 
Hatfield. Herts 

engineers with experience 
required to work on the appileation of ele« 
methods to the solution of seronautica 
and/or training probiems, univers 
mandard, accommodation 
suitable applicants —Apply in 
Lid., Kelvin Way, Crewley 


(A) 


sdidates for (C) 
m= or electr 
ts nowledee 

in this work 

reference number 

Personnel Manager 


Havilland 4 Terms 


equivalent 


Redifon Candier System Coe., Denver, Colorado, U.S.A. 


Sussex 
(5887 


JANUARY, 


1955 


METERS—BRAND NEW—BOXED 


i 
2 
i 


EEEEEEE: 


SEREEE#? 


errors Bug TEESE BRE 


FSSSSSNSSISISAISIITT ITT 
ERFESEE? 


SSSSSI7ISSSII=FF 
rts ethers 


pre 


Spb. A.C Rs 

iA 0--00" 4 3 ie. Or 
100kes. 2 pin English, 15/- 
yuiries, 6.A.B. please! Terme Cash with 
xtra. Immediate despatch. 

Callers only 
SUPERADIO 
(W'chap-l), LTD. 
il6¢w {\conppet, 
Liverpool 1. ROY 1130 


E3733 


ist and ex 
order, Postage « 
Callers and Post. 

W. A. BENSON (WW) 
308, Rathbone Road. 
Liverpool 13. 

STO 1604 


| Sees man capable of 


. eo repara’ 
men specifica .  ete., for 
weapons and like projects. A Workin: 
of pulse circultry and microwave 


full details of experience. age 
rsaonne| Manager, The Genera 
Lid., Brown's Lane, Ateeet, 

{387 


Electric Co., 


Coventry. 
ALES representatives required by leading in- | 
dustrial 
moneipoteser: 
gineer| 
ly 


electronic heatin 

electrical and general en- 
experience desirab.e; ability to actu- 
territories London, 


equipment 


r testers.—Pirst-class men 
required for work on V.H.P. communica- 


. to Box 7700 
NT engineer with sound know- 
of electrical and mechanical theory 
t-duty mechanisms, 
mity and interesting work 
right experience and training 
area; state age anc. salary roquized. 
853 


—Box 0244 t 
LECTRONIC engineers with experience re- 
quired for responsible positions in connec- 

tion with devel mt of electronic training 

aids and computing devices, accommodation 
available to suitable applicants.-Apply in 
writing to Redifon Litd., Kelvin Way, Crawle 


ssex, 
XPERIENCFD technica 


5 
executive required 
by suctessful 


Dublic television and radio 
Tvise hetiona, organization 
manufacture and service; 
seo of directorship for right man; pen- 

Put! details in strict confidence to Box 


15525 
A XPER: ENCED Pault-Finder Mid 
land manufacturers of equipmen: 
Midlands are 
Ree of radar, rad 
uipment.- ite, stating fully 
experience and salary required, to the Personne 
whom x 0594, (3875 
se toanstormer designer required with 
ry rience of ail types of transformers up 
to i KVA; excellent prospects 

supervising 
conditions, pension 
“ . Canteen. etc.; est London area, 
“TRANSFORMER. 


wanted b 
rad) 


ineers, excellent workin 


tl 
Designer required 


| quency 


“ AUTOMAT”’ CHARGERS 
and POWER PACKS 
sod at to ——y ~* “4 a e. ote 
workm: 


ship. 

Selenium rectifier stacks, 40 ma. to 10 amp., with 
or without transtormers. 

FOOLPROOF CHARGER KITS. 
free and Itra reliable 
‘ww with 


Genuinely trouble 
As wold for 11 years through 
full date sheet and instructions, Be, 1 
Kit. (As thst). Westalite 

5 amp. rectifier, 65 watt 

topped, impregnated 

ballast -_ for 


punched, 

elled, 18/6. 1A 

3 « wmetifier, ‘o watt 
trans, ballast, res. am- 
meter for 2 ¥., 

s *, 


watt trans 
charger 
a. Minor 
ctre. Senior Model 
) amp rs rect., 
Glider Kit, 120 watts trans, 
¢ finned type reot., slider res., high) 
b., for 6 v/a 9 jem, 
“AUTOMAT” SELF REGULATING CHARGERS. 
“ys rt model for 6 v./12 ¥ 6 amps, asing 8.7.0 
fer, damp-proof, «alten rel wt 
Sv. AC. S6/5/-, carr, 4/6 extra. 
Also our well known 12 v. 3 amp. 
protective ballast and yw indicator, 
», 6 v. 2amp./12 v. 2 acnp., 6, ditto, 12 v. 
m 426. postage } ~ wt. sib 
SELENIUM RECTIFIERS. new stock not surplus, 6 ¥- 
le 7/6, 42., 15)-, 12 9 05 a, Bi-, La, # 
046, slop 64. Wy ¢, Ae wade, 


Lage Quned 6 «., 


1 
monthe 


with 


136 ¥. 30 mA elim., 
204 v. 100 mA bridge, 146 all p.p. 64. 
' ther LT. and MT. types in took, 
“ RENEWBAT " QOURENOESS AED DINULFHATER. 
36. 


Car size 


CHAMPION PRODUCTS 
48 Uplands Wey, LONDON, 5.21. Phone LAB. 4467 


| ymponent 
to take aree 


| offered to men with experience of radar 


| <oe Penaaer 


| 312 
fixoitmee or physicist required by large com- 


projecta involving 
wer transformers, 
oll - Al units, etc 
fieations and ex 
ao, (Ret. Pt 
rown's 
Gku0R taeee 


audio-fre- 
pulse transformers 
Apply stating ade. quali 
rience. to The Personne! 
The General Electric Co.., 
{0260 
require: research and 
development work on magnetic amplifiers, 
transistors an electronics, with particular 
reference to aircraft and guided weapon appli- 
cations; only engineers whose experience com- 
mands a salary of £600 pa. and upwards need 
apply.—Full particulars to Box 04246 {3879 
gBncs electronic engineer required by radio 
Manufacturers (London area) 
of test equipment development 
and main . would also be appointed 
taupestor (AID).—Write particu- 
of qualifications experience present 
salary, 0544. (3919 
MiAxAGER for radio and television service 
nent required with first-class ad- 
ministrative ability and sound technical know- 
e of service problems; good permanent posi- 
tion in well-established Gepartment.—.App!y by 
letter person to Personne! Controller, 
Bentalls of Kingston-on-Thames. Surrey 
NGIN . aged 25 to 35. preferably 
Higher Na ional Certificate, required for 
the maintenance of electronic equipment and 
the testing and alignment of new instruments 
used for a? contro! and automatic testing 
of all of telecommunication cables 
Apply, ov os full particulars, to Box baa 


) Sigg ae reqd. for the maintenance 

radio frequency heating equipment 

ough knowledge of the subject required 

ing salary according to qualifications 
rtunity for advancement; able to drive and 
eage plewance, car.—Apply to the 

Persomnel Dept., td., Hayes, Middx 


(3796 

XPERIENCED fault-finders wanted by Mid 
land manufacturers of radio equipment 
permanent posts the Midlands are 
radio 
full 
Per- 


fullest 
and 


aving 


own 
A., U 


located in 


control, V.H.P. equipment 
experience and 


Write, stating 
required. to The 


9 {5471 

REST AR RCH LABORATORIES 
Sutera, have a vacancy for an experi- 
mental graduate Physicist for interesting work | 
on Bem) -Conducti materials; Experience in 
this field is desirable but not essential 
stating age qualifications and experience to 
De CP S., 3536/7, Strand. WC2 aueting 
“12 


onary 


peny of world-wide renown in Birmingham 
es nts i be well qualified academic- 
have experience in 

=. instrumentation; the appointment 
good pr prospects and conditions in « sub- 
Stantla isation; pension scheme Apply 
gee ing deta: 7 of age and qualifications, ae 
: (5941 


experimental! 


[3937 | 


Reply | ¢ 


GALPIN’S 


} ELECTRICAL STORES 


408, HIGH STREET, LEWISHAM, 5.6.1) 
Tel.: Lee Green 0309. Nr. Lewisham Hespita! 


| TERMS: CASH WITH ORDER. NO C.0.0 
| All goods sent on 7 days’ approval against cash 


EARLY CLOSING DAY THURSDAY 


HEAVY DUTY SPOT WELDING TRANS- 
FORMERS, input 200/250 volts, OUTPUT oa 
combination of 2, 4, 6, 8, 10, 12 voles at 120/150 
amps. New, £6/18/- each. Carriage 6/- 
MEDIUM SPOT WELDING TRANS- 
FORMERS, in " _ Sw volts, OUTPUT a com- 
bination of 2, , 12 voles at 50/70 amps 
New 65/26, carr ge iy 
HEAVY DUTY L.T. OUTPUT TRANS 
FORMERS, 200250 volts input. Output a com- 
bination of 6, 12, 18, and 24 voles at 30 amps 
12/6 each. C/paid 
Another Input as above. Output 0, 6, 12, 18, 24 
volts at 12 amps, 55’ each, post 2'-. Another in 
put as above. Output 0, 6, 12,1 8, 24 voles, 6/8 
amps., 46/6 each 
HEAVY DUTY LT. TRANSFORMERS 
suitable for rectifiers, soil heating, etc. input 
200250 volts. Output a combination of 6, 12, 
18, 24, 30, 36 volts ac 15 amps., 6716 each post 
26. Another Input and Output as above but ar 
6 amps., 47/6, post 2'-. Another input and Ourpur 
as above but at 4 amps., 36/6 each. 
| CONVERTERS, watts output, 24 voices D C 
input, 50 voles, 50 cycles, | phase output. Complete 
with step-up transformer from volts to 230 
volts at 400 watts, €12/10/- each C/F. Ditte 200 
| wates, €9/10'- each CF, fully guaranteed 
EX-RADAR MAINS TRANSFORMERS. |». 
put 230 volts. Ourput 4 or 5 kilo-voles at 30 min., 
| also 3 L.T. windings 4 v.24.,6.3 v.20..2¥.22., 
these transformers are capable of a larger exes 
than stated and are immersed in oi! 315- 
each, carriage 
EX-U.S.A. ROTARY CONVERTERS, (2 
volts D.C. input, outputs 500 volts 50 mA. 275 v 
100 mA eg pond with smoothing 22/6 each, 
carriage 2/6. Asn 
EX-NAVAL ROTARY CONVERTERS, 
| v. D.C. input 230 voles A.C. 50 cy., 
|eutput. Weight approx. 100ib., £12/10)-, C/F 
ELECTRIC lich CHECK METERS, useful 
for subletting, . Saragen, & etc,, all for 200/250 voles 
A.C. mains, 19)- each; FF pes amps., 22/6; 
# ones, 27/-; 25 amps., 32/6. 
1,000-WATT AUTO "WOUND VOLTAGE 
CHANGER TRANSFORMER tapped 0,110 
200/230 250 volts, €5/18/- each, carriage 46 
1,500 wate dicto, re og carriage 
350-ware, 55/- 'S/-, 200 w 
MOVING COIL "SWITCHBOARD “Vour. 
METERS Gin. scale 0 to 75 volts, 30'- each: ditto 
0 to 200 volts. 35 - each; ditto 0 to 40 voles, 276 


each 

CHARGING KITS CONSISTING OF REC- 
TIFIER AND TRANSFORMER or charging 
6 or 12 vole batteries at 2 amps. (input 200 250 
volts), 32/6 each; ditto for 4 amps., 46/6 each 
EX-R.A.F. OYNAMOTORS 2428 volts OC 
| input 1,200 voles, 17 milliamps | hour rating, 11/6 


each 

EX-RADAR IMPULSE TRANSFORMERS 
2 Mu-Metal transformer in oil, Output believed 
| to be 15 kv. at 3 kw. ALF... only 7/6 each 
ROTARY CONVERTERS (24 volts DC. 
put 50 or 110 voles, 500 cycles, | phase 
| at 300 watts, £7/10'- each, C/forward 

METAL RECTIFIERS, large type 50 volte aw 
| ft amp. D.C. Output (70/75 volts A.C. input), 
these can also be broken down for low tension 
| rects., 7/6 each 

ELECTRIC OUT-BOARD MOTOR |? volw 
D.C., approx. # h.p.. guaranteed in good working 
order, ones Be forware 

o.c. or en sate BS 8p. 

3 ysl £3)5/- @ 

esc. P. HONE » with seperate carbon 

pe Hirophone. "- ohms resistance, 616 each 
KUTO WOUND TRANSFORMERS 4 kilo 
watts 110 co 238 volts or vice versa, £15 each 
Cilorward; ditto double wound 3 kw., Input 230 
volts, Cuspas a 0/55 or can be used the other 

round, £16/10/- each, C forward 

Mat Ins s TRANSPONMER. Input 200 250 voir 
vw 25 volts 2 emps., centre tapped 22/6 


VAMIABLE RESISTANCES 1200 ohm co 
carry 0.3 amps., totally enclosed 15)- each, pow 
2/- penemer 40 ohms to carry |} amos. open type 
15/- 

ex- ry a. F. MORSE TAPPING KEYS complece 
with flexible lead with Jack Plug, 3/6 each 


Clients in Eire, please allow at least double the 


10 
1 ph. 250 warts, 


in- 
Output 


large 3,000 


x | carriage stated to allow for customs clearance 
char ges. 


} 
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5 rystion® BL eg A 
r instel isstor on 


METER LADD t instance seni INSTRUMENT CASES AND CHASSIS 


Engineer -in ‘Charge ' I ll, Hinde 


’ London 3 
REPAIR .§.. ee ae ae nin ai alee PROCESS TIMERS 


designer 


transformers pow dio 5 J et 
SERVICE speciaiined training will pe given lo engineers BOTENTIOMETER CONTROL LOCKS 
| Applications to Te I 


ALL TYPES and MAKES Transiormers, Ltd. Twickenham Rd, H C.R.0. PROBES 


worth, Middx 

LECTRONIC engineer required in the Ele 
Single and Multi-Range tronies Section of a large food organisa CONDENSER CLIPS 
” in N.W., London netruction and r 


Phone for immediate service — ig 


a 4 orience.- 

THE ELECTRICAL INSTRUMENT |) 11. “Grecham House 
REPAIR SERVICE “T#LEVISION Designer required 
329 Kilburn Lane, London, W.9 knowledge of funda: rentals, end experien SUTTON COLDFIELD ELECTRICAL ENGINEERS, 


i “tc base Work would n itage A 1if id. ‘ph : SUT. 
LADoroke 4168 0 On nper en Clifton Street, Sutton Coldfield. ‘phone : SUT. 5666 


Send for lists 


Tel ns, including fu 
quali fications, should | 
Departme t, Murphy 

| Garden City 

| "PELEVISION engineer a by « 

‘ seme _———- iix ‘ ne ‘ 

AUTOMATIC (TIME) SWITCHES || fsitskonm saspcien sopiitants nut pe CABINETS 
rates and permanent ¥ tior 
New and reconditioned 15 day clockwork the right men Apply A } & : We specialise in making HIGH CLASS 


and electr swite he v4 50/2, High Rd ; yjttenham, I for abinets to individual specification, particu 
N.15 Sta. 7861-2 


35 "7 5 arly in the high fidelity field 
from = ADIO ps — pan’ J ec 1, o vhs . Competitive Prices 


Send S.A.E. for illustrated details to knowledge on domestic vice equik ALAN CRANSTON (Cabinet Makers), 
DONOHOE (TIMERS) GEORGE STREET || _,APPications, giving, full details of pe 20, Lorrimore Bidgs., Olney Road, Walworth, 
WORTH SHIELDS, RTHUMBERLAND mitted im writing ¢ e Per Le ans Phone : RODney 2349 LOW! DON, $.£.17. 


Pye Telecommun: 
Cambridge 


Bt tse ACOU! v LTI wu 
; ge cot oe nit dgvelopeent G ofe $0 Beek Of sou E T. COILS 
HIGH FIDELITY recording ducing —equipmer R.F. OSC. ' -H.T. 
COMPONENTS IN STOCK FOR THE]| according oo TE A - : TYPE ‘D’ 6-9 K.V. 25/- 
MULLARD 5-10 | in writ Person oo 7 TYPE ‘F’ 9-14 K.V. 30/- 
OSRAM 912 AMPLIFIERS ELEVISION | service re COMPLETE WITH CIRCUIT 
Price lists and 48 page catalogue = pw K, Le a ae TERMS ; C.W.O. POST ORDERS ONLY 
j. T. FILMER. mArPoLE age —. a THE WATSON WATCH Co. 
PEL: Bexleyheath 726 good rate of salary.—Write, stating details of 29 Leigh Rd., London, N.5 


experience, etc., 
——— ———————omees | Cigrence Place, Newpor 


VV IREMEN requ f ‘ borat 
————_ --| an engineering T tua | the 
‘ ” . previous a “ ~ aan 7 ’ | 
; riot pe rienc " netr 
Dust Bug igre and ancilary somes Teese | RECORDER 
t a DDO samen r 


AUTOMATIC GRAMOPHONE RECORD CLEANER | yinq"avcais"of vase spertonce, to hen Sf WANTED 


APPLIED FOR 
: " . Phillips Tape Recorder, type 100 /39/ 15 

PRAMIC capa r engineer sire } P 
From CECiL E. WATTS Mt ” to uf required. New or second-hand. State full 
particulars first letcer Other make of 
machine with equal specifications would 


suit Box 0595, </o Wireless World 


Consultan! and Engines pwnd Recording and Reproduction London distri 
Oakleigh Grange High Cross, nr. Uckfield, Sussex 
Ir your local dealer 5 
= = standard in telecom: 
= Price 16/4, plus 6,2 purchase tax = = equivalent industri 
in radio, an adva 


a N_ opportunit 


BRASS, COPPER, DURAL, | />{iec'2m! ogre i? rapidly “exe —PRECISION SHEET METALWORK— 


ALUMINIUM, BRONZE i "gon ala , "and pect We specialise in manufacturing of 
ROD, BAR, SHEET, TUBE, STRIP, WIRE . # confidential —Apply, Ey : Chassis in all metals, large or small 
3,000 STANDARD STOCK SIZES Hone —~y ‘. at tt a ~ me mw ; r — quantities to your own specifications. 


Ne Quantity too Small List on application 

H. ROLLET & Co., Ltd APPLICATION: nvited from engine Vv. W. BEAMISH 

~ "” . nter c ‘ la fice 

6 Chesham Place, 5.W.1. LOane 3463 tandard for inve — sau om the Shardeloes Garage, Shardeloes Ré., New Cross, 
ALSO AT LIVERPOOL, SIRMINOHAM, valves. Piye-day . aff pensior ‘ London, 6.£.14. 


MANCHESTER, LEEDS ne a My _ Benen eS —-ARY ing Su Telephone: TiDeway 4795 
to voreonpet Si uperin tern ler 
Blectrie Cx Lta Cc 
Enfield, M iddie ex 5 ————— — $n 
eer " Pr o 
. VINGSTON LABORATORIES, LIMITE! rHE CHALLENGER 
al for bra : ns ‘ BRITAIN’S NEWEST TAPE DECK 
Ipproved = Brits ne st ins ment {||| Really compact, size only Ii! 7h 
the latest type: int @ an ng i - Weight 6 Ib. 
a Bey her Ay ; his pL vimeer f{ : i Incorporating the very latest in Deck 
ston Laboratories. Lir ad rs . | and fitted with new type super heads 
of all type TRANS ORIRS Th N.19 594 high quality reproduction Trost the Deck 
»e% & ( we or 
"Peace suaveiiad Phase Reaverden etc er T= GENERAL ELE 0 t | have been waiting for at the right price 
, - vacancies for vision Gervice Eng i] 
MAINS at their servic ‘ nir i} £ 10. 10. 0 
Output, and Special Purpese Transformers for Drevious experience. » . . 
Radio Equipment hokes, etc | able and the dep 
COILS Apply in writing ¥ 
Ste Maen 
for Contactors, £.M. Brakes, Air Valves, etc., and } , Manager a 
Coll WINDINGS tor all purposes SLECTRONIC engineer 
SOLENOIDS | Bo development post 


for A.C. and O.C. Operation ham company: aps % : ; || Send stamp for details of this and Amplifier to 
sity gegree ~y aS es ai , suit the E.W’' A. Decks to 
tech digital computer pr ‘ } tthe l d chs te 
W. F. PARSONAGE & Co., Ltd, | ‘crniques ond digits! computer principles. the || : WA 
INDUCTA WORKS Park Rd Bloxwich Walsall tions in a substantia nis >= / 40 oie 
Telephone ; BLOX 66464 cheme osek”? tating age ( fica | 266 Warbreck Drive, Blackpool 


to Box 


January, 1955 Wrmetess Wor_p 


SITUATIONS VACANT 
THE N opportunity occurs in progressive manu- 
facturing concern im London area for 
engineer, ag 25/35, with electrical or physicist 
degree. on development and research ) 
high frequency telecommunication cable 


associated testing equipment alary will 


commensurate with qualifications and exper! 
MODEL | pa gos oremneaa of Slightly Used 
45 
Specially designed for | NGLISH ELECTRIC VALVE 


. yg OR aR and Second-Hand 

soldering operations in engineers to work on radio vave des igh ane 

the compact assemblies deve velpement: cusueante shou ~" J aon 
1 em | standan experience 0 s o 

cose in present Gay | work is desirable, it fs mot essential, and othe: High - Fidelity 

radio, television / wise suitable candidates will be considered 

and electronic | Write, giving full details, a noting § Ref 497k 8 


| Dept. CPS, 386-7, String Equipment. 
| X-SERVICE radio-radar mec .. A 
Interesting leading company in the electronic field has 
features Vacancies for men interested in manufacture QUAD Mk sheaesinee 2 and Tone 
and maintenance of radar equipment; oppor- Control 19 gns 
1. Bie ~&* dia- | tunities occur in the factory and in the out- : . 
meter, simple | serv maintenance ad for men who have had LEAK TLI2 and Tone Control 422 10 
5 Ww - rvice training and some theoretica “ ” 
7 Vatts to replace. ae ——Apelicants should write . ; a Baby and Tone 
200'220 volts, 2. Steel cased ele- | detatis of their experience, etc..’ to Box “ ontro’ ve : 
LIST No. 624 ment, also replace- GOODSELL liunior vanced 
220 240 volts able. ADIO and TV engineer with laboratory and Tone Control é 
LIST No.425 experier-ce required by leading London firm 
- 3.Detachablehookfor of electrical component manufacturers for DECCA PAG Amplifier. 
suspending iron when work in connection with printed circuits “WIRELESS WORLD” Am- 
not in use. HN.C. standard, superannuation scheme.— plifier Fis 
full details of education and 
+ Moai’ ewe part | experience, req) sired, to Per- SPEAKERS 
handle, remains cool inuse, | sonnel Manage:, Box 5M L92 AK. Advg., 
5. Six ft. Henley 3-core| 2128. Shaftesbury Ave London, W.C.i peter | sone ~ ia 
. 7 3849 xiom 
Fj \ 
Fiexible -M.I, domestic electronics division have a SOUND SALES /2in. Audicor- 
: vacancy for a TV design engineer for an ium 
interesting programme in receiver development 
(including colour receivers); applics should BAKERS i2in. Model 
have good academic background H 
three gee id r meow in this BARKER 150 . 
write, wit u tails, to Personne! . s 
(DED 2), E.M.I. Pactories, Ltd Bly OUND SALES OX! Tuner 
Hayes, Middx SOUND SALES 0X2 5 v. S/H 
RADUATES with honours degrees in phy- VS Tuner 
sics or in electrica!l engineering are - CHAPMAN 56 
guired by the British Thomson-Houstor »., 
Ltd., Rugby, for research in the field of Kiys GOODSELL S/H VS. Preset 
tron devel pment some knowledge of Tuner ; aos 
tronics siravie Applicant hould 
to the Director of Research, giving their Several others from.. alana 4 10 
qaekeggens and college, quoting the ref TELEVISION Console Cabinets €7 17 6 
ence 
W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. RADIOGRAM and SPEAKER CABINETS 


ic fo caree i 
51/53, Matton Garden, London, E.C.1 eee” ee” a lieht ee NEW CONTEMPORARY 


engineering is open to students the age RADIOGRAM awé 
candidates must have been edu. || STANDARD RADIOGRAM 
gt a Rh Pg CABINETS from...... “ws 
yeasts, oe in this new and well-eq uipped CORNER GAFFLES (or {0in 
a, laboratory would be offered to those applicants 
who have shown outstanding ability during the and I2in, Units from iw ¢ 


[ “ ; qualifying period LARGE CORNER ENCLO- 
Fidelia ATTRACTIVE salaries are payable for these SURES for (Sin. Unies from 19 gns. 


pee eee the company operates a pension CORNER REFLEX Cabinecsvit- 
REPLIES in confidence to Box 0200 quoting able for AXIOM 150 amiwé 
363 


HAND BUILT CLA BUREAU Radiogram Cabinet... 16 7 6 
, LECTRONIC Engineers required: excellent 
QUALIT Y E opportunity for men of degree tandard to CONNOISSEUR 2-specd Motor 15 ens. 
UNITS broaden experience in a fiel¢ of great interest DECCA 3-speed Unies with P/U aio 
N and variety and involving latest techniques 
restrictive specialization can be avoided by ogee Autochanger Model 
joining Marconi Instruments who produce light oié 
current 7.8K pion. measur 8 LEAK Mk. i MC Pick-up 4) gns. 
apparatus for a wide range of qui ‘ 
Aowly Marconi Instrument A La s CONNOISSEUR Pick-up 96 
| Hatheld Rd., St. Albans (38 DECCA XMS Pick-up ou 


ECHNICAL assistants required for investi- ARMSTRONG larest Mode! | 2in 
en in a ya radio Console Television 8 gens. 
vaive manufacture; applicants should possess 
at least Higher National Certificate, five day McMICHAEL Table Television 
week, modern welfare facilities, staff pension 12in, Model a0 6 
scheme,-Apply, giving full personal details TAPEDECKS {from amiweé 
including @ qualifications and experience, to ie ini 
Personnel Buperintendent, the Edison WEARITE Deck are o 
j = Electric Company, Limited, Cosmos orks TAPE by well-known iin Soni 15)- Roll 
; ‘ Brimsdown, Enfield, Middlesex 
BAGS enggend Tin : MURPHY BUREAU Radiogram 16 gns. 
10 VALVE eB , mestic electronics division have 
RADIOGRAM ie vacancy for @ development engineer S.T.C. Bail & Biscuit Mike Head “iy 6 
CHASSIS £32/8/4 \ their component laboratory, for work h E.N.S.A. P/A Oucfic, 8 wace ams 10 6 
- includes design of high fidelity equipment loud REPLACEMENT RADIOGRAM 
speakers a pick-ups; applicants should 
Dan, a epry old man of unly olnetv-nine academic training and preferably - CHASSIS ois 
) Telseombe «plied the Pidelia ae re al 
* lem nrthd, A with Jil Geteiis ) 
| want » Fidelio Majer “esue MHA | : EM. Pactories, | Sale commences JAN. 3rd. 
re really great.” The Fidelis offers Ltd., Blyth Rd, Hayes, Middx (5641 Callers on y 
‘ ow o- ” € nl m ont 2 
ee ee eee vee ECCA RADAR, Ltd., require an experienced 
, ’ ~ ‘ = circuit draughtsman for their development 
a af Kemet 4 drawing ofce; good experience of radar and Leftover equipment—nearest 
® © model electronic equipment essential; there are also 
Fidelis De Lase - — vacancies for # senior draughtsman and a offers taken. 
» checker draughtsn.an; all positions offer excel- 
3 } g } rtunity for advancement in an expand- ’ 
100d salaries offered.—Apply to 
Poll details on request ALL MODELS have ne eer, Decea Radar, Lid... 2 
nie oulpul stages, Variable Selectivity, Separate Tolworth Rise, Tolworth, Surrey {3890 ? CAMBERWELL ROAD 
Bess end Teile Contvels, Catiets Meusr Gaater RITISH OVERSEAS AIRWAYS CORPORA 85, p 
0-20,000 cycle audio reaponse TION uraently require radio mechanics in 
their radio maintenance unit at London Air 
port, vod oprerr patties for oe ~ LONDON, $.E.5 
rates of pay / Dp. hr.. plus 4p. hr 
tat week if inelualea’ Sunder 54 p Phone: RODney 4968 
; wv. wee ncluding Bunday work 
; generous, enajon. | nsUTANCe and sickness Hours 9.30 to 6 pm. | o'clock Thurs, 
| schemes, ay facilities Apply Staff 
HEV ELUPMENTS- Buperintendent nee rultment), Building. 29, Open all day Saturdays 
London Airport. nr. Harlington Corner | 3666 


O- watt amplifier 


RADIO 
MECHANICS 


wanted for testing 


communications receivers 


and transmitters. 


Apply with full particulars 


to 


PYE MARINE LTD. 


OULTON 
LOWESTOFT 


WORKS 


SUFFOLK 


| applicants 


THE PLESSEY COMPANY LIMITED 


Invite applications for the position of 


CHIEF ENGINEER 
For its newly formed 
Electronics Laboratories 


Situated at 


Manor Way, Boreham Wood, Herts. 


Radar 


and 


Replies, which should give full details 
of qualifications and experience 
should be addressed for the attention 
of Mr. j. Rhys-Jones at the above 
address 


Electronix computing techniques 


fully 


and 


are now being applied 


uccs 


tO many accounting tatistical 
problems 


prospect 


There are xcellent 


with the expanding Pro- 
duction Development and Research 
Departments of British Tabu- 
lating Machine Co. Ltd., Letch- 
worth, Herts., for | 
Graduates and 


standard or 


niversity 
H.N.C 


interest 


men of 
higher with an 
their application 
The 
pleased to hear from 
this 


housing 


in electronics and 


to computing machine Com 
pany will be 
men 
field. Assistance with 
may be given to suitabl 

Pension and Sick Pay 


Enquiries 


secking an opening im 
applicants 
Schemes are 


in operation should 


be addressed to Personnel Officer 


in the first instance. 


Wiretess Wori_p 


8! TuATIONS RSANT 
ADIO and televi 
from experiemeca men nv 
Lid.; applicant ust | , 
3 Working 
canteen tis 
opping Staff 
Building, Somerset 
D*™ CA RADAR 
quality control 
production line; pr 
must a 
point to point 
but not esser 
1.D. requirement 
electronic equipmer 
immediately t¢ 


pment 
desirable 
Director of 
ations and college, 4a 
ONOURS grad 
Engineering are 
in a Quartz Crysta 
yifered afford exce 


vie ew pot nts 
ectronics would 


wore 

HOUSES can be 
applicants 
APPLY in writing 
Standard Telephones a 
Division, Industria t 


made 


ADIO technicians 

Aeradio, Lt 
nent and pensionable 
from £894 oer ann 
tax free according 
scoommoedation;: kit 
merous U.K. leave 
hom replies only 
voting RT to Personr 
Wil 


\ eo and junior 
equired for respor 
television development 
for senior position sheu 

ake development “ 
vision; excellent cond 
for applicants who are 
first case to Personne 
McMichael 
Bucks 
EVELOPMENT 
rm of ele 
turers in N.W. Lond 
with development « 


Radio, Lt 


experience 
Manage Box 01; 
"TEST engineers are 
production of a 
tronic laboratory : 
lepartment exper rience 
mh connection w 
struments): salarie 
p.a. aceording to a 
Apply tating 
Manager Purzet 
ham Wood, Hert 
TLECTRONIC w 
the production « 
transmission 
icants to poss 
jo and television 
component 


Cinema-Television, 
Lower Sydenham, 
A Cate alien radio N 
requires first class tele 
ineer 
salary a 
Inte 
App jcations stating 
nether married of 
Copies of references 
or name of 
fidence. to Box 609% 
ELSON RESEAPCH 
ford, have a vacar 
test section for an expe 
inspection and testing 
practica experience 
electronic elects 
equipments an 
to people 
Telecommur 
write full details t 
W.C.2, quoting 
EST engineer 
in connectior 
projectors camera 
and simil ect ror 
must have sound 
electronics backed by 
H.M. Porees or indust 
superannuation scheme 
modation available —Ap phy 
| to the Personnel Dept 
| Hayes 


ween 6th 


excellent 


present 


AB mR Ary nine 


practical] experie 

single lodging 
giving full 

CE at) EM 


staf positions 


TANUARY, 1955 


pe THE POLLOCK M.C. PICKUP. 
Response 10 c.s. to 20 Kc/s. H.F. resonance 25 
Ke/s., LP. 20 Ke/s. Kit of parts to make pick 
p complete | transformer and 
sapphire sty! 0025in., and full 
t ding instructions £4 . Os. 6d. Parts sold sep 
prices: head and stylus 38/6; head 
n. thorns 31/- pivot 26/-; trans 
ner 5 all {ree >.2.¢. tor 

Getaiis to:— 

G. BLUNDELL, 7 Sunnyside House, 

Child's Hill, London, NM.W.2. 


arately 
; arm 


prices post 


MORLEY TRANSFORMERS 
a ALITY P ? 0./?. TRANS, 207 per Bileor 
leakage 1 
skag H. te hme P 
fa. BT . 1 term a 
2t ens. LF CHCKES 
A. 4/6. 15H 100 mA. 10/8 H ‘ 
CRT Htr. Leoiat 
106 Mains PRAMS. t 
nA 
21 } a. Hite 
Quotations for specials and rewinds. l’art F 


2, PAWSONS RD., W. CROYDON, THO 1665 


CHEAPER IN 
SMALL COILS 


CABLE 


end deta ad 4 ma ‘ ‘ 
BRITISH DISTRIBUTING (Desk W), 601 Green Lanes 
Londoa, 5.8 


DECCA 
RECORD 
PLAYERS 


Standard or L.P 
List Price £12 t 


OuUA PRICE 
6 GNs. 


Packing art 
eurance, et 


RIC HARD ALLEN 3 SPEED RECORD PLAYERS 


” Our pues 28, 126 Pack 


Send stamp ecord players 


RONAL D “WILSON & Co, 
12, BRIDGE ST.. WORCESTER 


UNIVERSAL METER SHUNTS 


for | mA x 100 Ohm and 500 nA 500 Ohm 
meters Accuracy | Five Range mode! 
No calibration or adjustment needed. SSIA 
| mA) covers 2, 10, 50, 200 and 1,000 mA 
502A (4 mA) covers |, 5, 25, 100 and 500 mA 
Price 15/- moore 
Trade er ries 


R. MASSEY, 58, WAKEFIELD “AVE., MULL 


THE 


- CHAFFEY 


CABINET COMPANY 


63a, CHELTENHAM RD., LONDON, 8.6.15 
TEL; NEW CROSS 4765 


HIGH CLASS 
TAPE RECORDING EQUIPMENT 
HEAD, aera TAPE, ETC 
BRADMATIC LTD 
STATION ROAD, ASTON, BIRMINGHAM 6 
Telephous ; Rast 2881-8 


January, 1955 
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SITUATIONS VACANT 
| A electronic or electrical engineer, between 
oO and 535 years, of degree 
of the 
engaged 


ment successful app.icant will be respon. 
sible for the design and specific ation of all new 
| items as Well as routine engineering provicm 
r position offers a wide scope for 
possessing @ necessary technical qualifications 
and initiative to expand the work aiong 
numerous channels. 
HOUSES can be made available 
applicants 
APPLY in writing to the Superintendent, 
Standard Telephones and Cables, Lid., Crystal 
Pactory, Industrial Estate East, Harlow, Essex 


| 505 
ICROWAVE Engineers read. for research 
and development iaboratory at Feltham 
Middx. Applicants should have a good academic 
bacaground with previous experience of mucro- 
wave prooviems and design of microwave com- 
ponents Two vacancies exist, one requiring 
qualities of ieadorente. Appiicants should write 
with full details ws ersonnel Dept. (E0/201) 
EMI Eng. Dev... Lid.. Hayes, Middx {3483 
CIENCE graduates in physics or chemistry 
(male or female) who wish to make @ 
career in the e.ectrical and electro-chemical 
field are invited to apply for vacancies which 
occur in @& new and well-equipped 
laboratory; candidates should be in the 
age group, keen, not afraid of work and pre- 
pared to take the eaenenisy of supervising 
projects into production; opportunities for 
romotion to section leader in a development 
am would arise from these positions 
ATTRACTIVE salaries are payable for these 
posts and the company operates a pension 
scheme. 
REPLIES in confidence to Box 0201, cursing 


Hé GENERAL ELECTRIC O©o. Ltd prows s 
ane, Alles‘ey, Coventry, requires mech- 
anical development engineers, designer 
draughtsmen and ¢ draughtemen, preferab.y with 
experience of radar-type equipments for work 
on guided weapons and like projects: also re- 
quired. senior and junior electronic develop- 
particularly in the field of 
cations: salary ac- 
» fications and experience — 
App , stating age and experience, to 
the. versonnel Manager ef. RG 0259 
| he TRONIC engineers with sound basic 
knowledge of low frequency techniques re- 
quired for work on design and development of 
electronic units for servo contro 
| dates should have some 
| and qualifications in si 
or City ulids Cert 
means essential. (Ref. 59.) 
quoting reference number of 
to: The Personnel peanages 
loyment), de Havilland Sree 
eld. Herts 
ECHNICAL assistant required with technica 
commercial experience of cable acces 
. Attings joints et An important 
feature of the work will be the preparation of 
| comprehensive information required for com- 
bees «but will include an 
velopment and produc tion 
departments 
Pension scheme, five-day 
facilities.—Write detai 
Telcon Works, 


8.E 10. 
HE GENERAL POST OFFICE 
for radio operators at its 
stations and applications are invit 
between 21 and 35 years of 
Postmaster-General’s first-class 
pemsioney in radlotelegraphy 
tes will be considered later 
pengionaiie posts. Aeris lication shoul 
The Inspector of ireless Telegraphy 
Accommodation Department 
Telegraph pare Union House, St 
le Gra i 
ADAR receiver ‘design 
quired by Decca Radar Lid., the receiver 
design group covers narrow and wide band 
¥. amplifiers, low noise circuits, video amplt 
fiers and mixers, automatic frequency control 
ie een and transistor circuit work 
ms. experience either in this 
4 a "closely Pailied field is required; for junior 
peatens, applicants should preferably have a 
Biniversity degree or have cualifications 
to those needed for Grad. LEE 
the company operates a pension 
licants should write. quoting ref 
Decca Radar Lid. Radar Research 
3 Tolworth Rise, Tolworth, Sur- 


of 
desirable 
Write 
20S1LION sOU 
echnichal 
lier Ltd 


Ait 


Hat 
5476 


has vacancies 

mst radio 
ed from men 
who hold the 
certificate of 

ected cand! 
rmanent 
be made 
Radio 


engineers are 
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LECTRONIC engineers with several vears 
research or development experience are in 
vited to apply for posts with a well established 
compan engaged primarily on the develop- 
ment precision electronic laboratory instru- 
ments; applicants should preferably possess a 
ogee or equivalent qualifications in physics or 
ight electrical engineerin although this 
| mot essential as considera bie practical experi- 
ence is equally acceptable: the appointments 


in| 


are of & permanent nature for engineers able | 


to the responalbility for the de. 

| stage, end of new projects to the prototype 

tage hey offer scope for the exercise of 

indiviaaet’ in! ative; furthermore, the work 

covers a wise range of electronic instruments 
vices: salaries are 


ratories Léd., Manager, > Herts 


DE HAVILLAND 
PROPELLERS LIMITED 


Soutections are nated for the oS. 
ng permanent progressive 
positions; — 


RESEARCH AND DESIGN LAB- 
ORATORY—a number of vacancies exist 
for Senior Electronic Engineers having 
experience on research or design relating to 
special circuits rating at medium to 
low frequencies. nowledge of physics an 
advantage. wen ow should pre- 
pepe include a degree though 
HN. or City & "Guilds with several 
years work on similar problems would prove 
acceptable. The work is interesting and 
rewarding with gnaetent opportunities for 
advancement. (Ref. 


gveran ENGINEER, Electronic 
paeee with good practical and theoretical 
background required to perform pre- 
flight measurements on a missile guidance 
system. Experience, initiative and adapt- 
ability required for this work. Working 
away from base for periods of a few days 
may be necessary Any previous experience 
4 " . nature wad be an advantage 
(Ref. 78). 


LABORATORY ASSISTANTS AND 
JUNIOR ELECTRONIC ENGINEERS 
required for a number of posts in the Re- 
search and Design Laboratories of an ad- 
vanced Guided Missile Project. The work 
is interesting and prospects for advance- 
ment are good, For most of these posts 
raduates are required, or applicants 
olding National Certificate or City & 
Guilds with some practical experience 
Lack of these qualifications should not 
prevent application being made as each 
case will be considered on its mer't. (Ref. 
80 


SENIOR AND JUNIOR ASSISTANT 
PHYSICISTS required in « Guided 
Missile project for research and develop 
ment work ifications must include a 
degree in physics and two years industrial 
experience for the senior ts and Inter 
BR or equivalent for t junior posts 
Knowle of electronics an advantage 
(Ref, 81) 


SENIOR AND NIOR ENGINEERS 
for mechanical sign, development and 
construction of up to date sub-miniature 
equipment. T work is of a practical 
nature but knowledge of Drawing Office 
procedure an asset. There is also an 
opportunity for the development of the 
latest omnplgnee in connection with this 


work. (Ref. 62 
reference num- 
"othe P eroqnast 


hnical Emplo 
Propellers "| ~~ tears 


| beagee write in detail, 

+ of position sought 
Mana (Tee , 
Havil 

field, Herts. 


TAPE PRE-AMPLIFIER 
TYPE 4°WRB2 


is of new design, and has been developed 
specifically for the user with professional 
requirements, to go with a 3-HEAD TAPE 
DECK Comprises separate recording and 
replay channels with correct equalization 
characteristics for 74 and 34 i.p.5. tape, peak- 
programme-type meter and circuit, bias and 
erase supply, DIRECT/REPLAY monitor com- 
parison a Be cathode-lollower output 
to monitor ampl Designed primarily for 
the WEARITE TYPE 28 TAPE DECK, but 
suitable for any other good 3-head deck 
Deliveries commencing middie January. 
Please write for full specification, which will be 
sent as soon as released. 


ARIEL SOUND 
57, LANCASTER MEWS, LONDON, W.2 
Telephone PADdington 50972 
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eek 


TECHNICAL TRAINING 


" 


TUITION 


January, 1955 
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TUITION 


} 
IRELESS operating: attendance and posta! 


Stamp for reply to Manager. oe 


less School, : 
(0104 
courses for 


FE sL- ps P.M 
Telecommunications, 


e ree Chat and B.Sc.(Eng.); 
Technical Ui 


Manor Gdns.. London, 


MG. Certs., 
Radar Main- 
prospectus free 
College, Hu foul 


TE the world as a Radio Officer. Short 

tr ng period—low fees. Scholarships 

. Boarding and day students 

_? for prospectus Wie oe 

“ay oJ 

Radio—A.M. Brit I.R.E., City. & 

R.T.E.B. Cert., ete., on “ No Pass 

over 95% succe .--De- 
Home Training 

T f* wine for 

‘Se *< Dept 

. 29, Wright's Lane, London, ws. bs) 16 


M.I.Mech.E AM.BritlLRE. City and 
Guild No Pass—No Pee" 

terms 

Exams 

Engineeri: Building. etc.., 

Handbook-Pree: B.1.E.T 

Wright's Lane, London, 


HE Institute of Practical Radio Engineers 
have available home study courses in every 
phase of radio and television en co" 4 
pecialising in the practical trainin 
tices in the retail trade enrolments limited 
moderate.—-The Syllabus of Instructional “Text 
ve obtained 
Pairfiel 
ich End, London 


IRELESS 


(Dept. 
8 


Bowe. 20. VORneS 


telegraphy.—Merchant Navy 
offers bo youths 16 upwards after quall- 


fc on, ative positions as radio officers 


F.M. FRINGE AREA TUNER 


Five valves including two |.F. stages and a 
limiter. Attractive appearance with slide 
rule type of scale. Frequency drift negligible 
Sensitivity better than |Ouv for good limiting 
Useful range 60-100 miles or more depending 
on location. As conditions are variable 
at these frequencies, this unit is available on 
approval against cash, and may be returned 
in one week, Trade enquiries for this service 
welcomed. PRICE £19/16/3 INCLUSIVE. 


STANDARD TUNER (up to © miles) 
PRICE £15/17 -. 
PARTS AVAILABLE SEPARATELY TO 
BUILD AN F.M. TUNER 


THE JASON MOTOR CO. 


328 Cricklewood Lane, London, N.W.2 
SPE 7050 


| Rayleigh Rd 


ost free from the or } 


BOROUGH POLYTECHNIC 
Mechanical Engineering Department 


A course of five lectures on_ the 
Writing of Technical Reports 


BOOKS, INSTRUCTIONS, ETO. 
OR sale, J. Soc. Mot. Pic. En 
1948-June, 1954; Tele-Tech., 


1 Engineering, WN Y 

1952: odd copies: Proc. LRE 

Wireless Engr, 1946-1954; B.B.C. Quart 
1946-1954 

OFPERS and request: to 8.8. Recording 
Co.. Lid. Poyle Close Poy 1s ha Colnbrook 
Bucks (3015 


OOKLETS How 
and Prisms No 
ex-Govt. optica 


to Use Ex-Govt. Lenses 
1 and 2 orien 2/6 each, 
| lists free for sa.e English 
Hutton, Brentwood, a ™forst 


P.R.E. technica! publications. $5,500 Align- 

ment Peaks for Superheterodynes, 5/9, post 
free; data for constructing TV aerial strength 
meter, 7/6; sample copy "The Practical Radio 
Engineer,’ quarterly publication of the Inatitute 
2/-, membership « examination data, 1/- 
Sec., LP.RE.. 20, Pairfeld Rd., London, N& 


(0089 

NERODUC TION to Valves.” R w 

ows, M.A.Cantab.. M Tee. wf Hw. K 

Milward, B.Sc.Lond., AM.LEB. Describes the 

construction, characteristics and 

most types of fF vaive. The 

approach is simple and, as far as ible, non 

mathematical, but the book provides the stu 

dent with a thorough padere anding of valves 

and how they wor from all book 

sellers. By post 8/10 on Tiiffe & Sons Lid 
Jorset House, Stamford 8t., London 8.E.1 

‘- OADS of France: A Guide to Tourist 

Routes.” By A. G, Douglas Cleanse A 

handy-size book which enables the France 

nound motor cyclist or motorist to find his way 


—— ort tish Schooi of Telegrapby. 179. Clap- ven by Mr. G. Parr, M.1.E.E 
ham ‘ S.W.9 (Est. 1906) ecomnised by 
Ministry of Education, moderate fees, modern 
equipment, day and evening tuition: a posta! 
courses in theory of wireless telegraphy for 
PM.G. Certs. and Amateur Fromme | 


to the more popu ef tourist prgee yes worry 
in GR T r trouble also gives helptu nformetion 
rough Polytechnic, S.E.1, on Thurs- || Shout hotel charges and tips and other valuable 
days at 6.30 p.m., commencing on |} hints for the a time visitor n 
20th January, 1955. The fee for the || #1! booksellers. By post t 5/2 from Iliffe & Sons 
course is £1 1s. Od a 


Ltd., Dorset Boule ford St., London, 8.E.1 
e course will cover the preparation Brae, Beceery . P Sor, Beginners.’ 
of reports, collection of data and 


By David Char seribes 
practical advice on the submission of 


Licence 


REE!-Brochure giving details of 
Training in Radio, T 
branches of electronics; 
hobby enthusiast, or for those aimi: a 
A.M.Brit.LR.E., City and Guilds, R.T.E.B P 
and other professional onan 
the College 


the whole ew we ic process without tedious 
courses explanation of optics hysics, chemistry or 
d blic mathematics. This new edition, revised through- 

a Ts and pu ications out and lavish!y illustrated, is the obvious choice 
inrolment forms can be obtained tor those who went s noa- technical explapetion 
S ae ) » y how to succeec wi & camerse ‘ourth 
from the Secretary, Borough Poly- Saition. @/- net, from ell buokesilers By post 
technic, Borough Road, S.E.! 6/4 from Iliffe & Bons Lad Dorset House, Stam 

ford St.. London, 8.B.1 


Tga 
titutes, Dept. 


FOR RAPID ERASURE USE THE 
Goodmans Industries, Limited 


HARVEY ELECTRONICS LIMITED 
wishing to accumulate a collection of original models, BULK ERASER 
will be pleased to purchase or exchange for up-to- 


date speakers, original speakers of their own manu- FOR i” MAGNETIC TAPE. IDEAL 
facture dating from 1925 onwards, also speakers FOR QUICK CLEANING OF ALL ist price £7, 10.0 


: : : ; STANDARD Tare. ENABLING 
manufactured from their own kits of parts. Will ACH RECORDING TO COM. 
: ‘ ‘ Cc 

owners please state the price required and give full Saal tase 

description of their speakers and state whether they 

can bring them to these Works for examination. 

Only one model of each type will be accepted but 

reasonable prices will be paid. 273, FARNBOROUGH ROAD, 
FARNBOROUGH, HANTS. 

Address replies to— Td.: Farnborough 1120 


Mr. E. S. Newland, Axiom Works, Wembley. 


ABSOLUTELY 


Send for pamphict and ful! details from 


HARVEY ELECTRONICS LTD. 


LONDON OFFICE: 
59, Union Street, 6.8.1, Phone: HOP. 1087 


FERRANTI LIMITED, EDINBURGH 


—FLIGHT TRIALS DivisiOn— 
APPLICATIONS ARE INVITED FOR 


ELECTRONIC ENGINEER for interesting work in their Flight 
Trials division, The engineer will be engaged on trials to evaiuate 
the technical and operational performance of fire control and 
navigational systems, air and ground. The qualifications required 
are to degree or ~~ standard with a minimum of three 
years’ experience. 59/ EE TID. 

RADAR MAINTENANCE ENGINEER who will be responsible 
for a small outstation. Duties will involve limited travelling in the 
U.K. Ref. No, 59/RME/TID. 

Ex Radar Officers and Senior N.C.O.s are invited to apply for 
either or both vacancies. The appointments are pensionable and 
offer excellent prospects and working conditions in or attached to 
our new laboratories. ° 

Apply for an app form, @ 
number to the 


ENGINEERS AND PHYSICISTS 


Ferranti Limited in their new Laboratories are engaged in a pro- 


gramme of electronic development of great industrial importance 
The work involves the use of digital computers to control machines 
and industrial processes, and covers a wide and expanding field 
of application, offering long-term interest to those engaged in it 
Development activity for these projects is taking place in the 
fields of electronic circuitry (including pulse technique), digital 
computers, magnetic recording and servomechanisms. Engineers 
and Physicists having experience as well as interest in one or more 
of these subjects are invited to apply. 

The appointments are permanent and offer full scope for initiative 
in an expanding organisation, A salary commensurate with the 
qualifications required will be paid Seal Pension Scheme. Applica- 
tion form will be sent on request (quoting Ref. S9/EP/AL) to the 


PERSONNEL OFFICER, 
Ferranti Limited, Ferry Road, Edinburgh, 5 


ing appropriate reference 


PERSONNEL omen, . 
Ferranti Limited, Ferry Road, nburgh, 5. 
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" FOCUS ON 


S PEG 


GH VOLTAGE 


% 


The increasingly high voltages encountered 
in television receivers and allied equipment 
demand outstanding features in condenser 
design to ensure dependability and long 
service life. 

The process — exclusive to 
r.C.C,— gives maximum stability to the 
dielectric and enables it to withstand sharp- 
front, short-time surges. The leakage-path 


*Visconol’ 


between high and low potential terminals is 


the maximum possible and flash-over is 
virtually eliminated. 

The fact that T.C.C. * Visconol Cathodray’ 
condensers are consistently used in leading 
equipments is indisputable proof that in every 
respect they are completely reliable under the 


most stringent conditions of operation. 


Max. Working 
Voltages 
(at 0 C) 


T.C. 
Type No. 


Er 
7” 


Max. Height Max 
above Chassis Diam 


Mounting 


CP56X 
CP59GO 
CPS6HO 
CP57MO 
CP55Q0 
CP56Q0 
CP5S8QO 
CP56VO 
CP56VO 
CP56WO 
CP56WO 
CP57XO 
CP56GOO 
CP57HOO 
CP5IROO 
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RADIO & T/V SERVICE 
ENGINEERS’ 1 LB. REELS | 
This special economy pack on el oe 
yontains approx ) ‘ oe oe 
ee. Eee Multicore Solder Reels = 


15/- each (subject) 


. REELS 
7 LB SOLDER 


Ersin Multicore S-core Solder 1s Ersin and 
supplied in 6 alloys and 9 gauges on aO* Jointed 


> rice ” 
’ Ib. reels for factory use Prices on rom } 
1029 


\ ~- S.W, 
application ’ Meters) are . 
Cost, 


Multicore Tape Solder needs only a Sodas, etsin Multico 
match to make a sound joint. On & ‘Pplied in 29 S.W 
it 7 


an _ 
l/- rds and, for factory use, on " d in ¢ 
care “ : ; 

44 Ib. reels in widths from 4 od o 


° n 
- 60 " 
ind thicknesses from .005”. 5 core alloys 


S of F rsin Flay S4uges have 


LIQUID AND JELLY FLUX 


Ersin Flux in liquid form is 
available for dipping purposes 
Ask for Multicore High Vis- 
cosity Red Jelly when a flux of 
greater adherence is required 
Size 12 tins 4/6 each (subject) 


Ersin Multicore 5-core Solder is so fast th 


an alloy of lower : 
in conient. The 5 core 
‘ es Of extra-active F 
4a continuous re , arin _ ~ 
tome pen sttenm which cleans even the most heavily wh pe meee CUTTER 
‘ 4 >d and reduce : ‘ac oiten solder” ~ 
mhier od. «~ th Aig ey the surface tension of the molten ah aaa & 
rb gen a he activating agent in Ersin Flux is complete] volatilin d 
ame Hy 8 ring process and the residue iS pure ae ee 
Sticky and impervious to moisture pinnate omnes 
If you have ; A 
any soldering proble . 
will be pleased to denber he +n err Technical Service Department po djustable to most 
: ! e most suitable ; . pts 
your particular application litable and economical solder for “we thicknesses. 31° 
wire 
each (subiec t) 


MULTICORE SOLDERS LTD.. MULTICORE WORKS. HEMEL HEMPSTEAD HERTS 


at you can often save money by using 


Strips insulation 
without mc king the wit€- 
Cuts wire cleanly. Splits 


extruded twit 


(BOXMOOR 3636) 


